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G#ssMepato!l(& attention has paid ia Warn, past t©- tJi# 
'Of calei"a® Im lii^ Fatiug airailaila, i^ otassim 
fa s©il®f . A of tte a©^© -3p®©®j;t. toowewr, 
« ^atJ'S-dletcti'y i4.m -of liiflms»ee of eal'©l«a' 
adiditlom# nfMSii pliarat fmM potss#i«a*. tli« #&rlT tmmtig&torB 
•smA mmt of tJi# «•» golla to Wm M.@wp©i«t 
tMt tJ .^ '&d€itioa 'Of 11a® t®"si0i'2.s mmlts In th® li¥©rafcioa 
»f amllat)!® potasst« tla-iimgii r#a«ti©ia.* ' Si© 
Ismstlismtops s!iow#d 'tiiat m<iliti©as &t ea3,el,» to  ^ tli# m&tl 
fell® potftsfa 'mm& mem md# potasli 
fsFtilizatlon It m# pointed mxb as ©«i»3.y as 18%7 
tMt it»» fttditioas 'trnMiMimA. wa taLm-lmafcle jMitas libsratlag 
frm. tli® aJjfealies *liiefa Imaispessabl# t© ttm 
istett®© of plant 
Sanj ©f fe® ao3Pe reeeat is-rsstigatorsg. -«e«%fep=«tti®®fei»ir>. 
h&m jmport-0^ dlttemmt upon fch© st-odj of thm 
ia sells* Bata lia'W@.fe©<en pm*-
8,®at#d wMeii alio# that 1:1». dit aot pcftasstiaa Mt in 
tsmmM it ©¥©-ri 4#p-ip©s«€ til# availability of potassltia^ 
S^.|»ia©iits. «lth, ¥ai»ioms pa:©li m wbemt mA femrley.,. ra-
•v#al@€ til© fftct that liiaiiig maf^'mteri.ally r©<i»s@ tlie sol"-
mlSfility ©f botli aativ® .sii<i *lh#: lim@ may b@ 
so metiw In cisi>pss0lag tit© seiafellit^ timt i»; fei» tlie soil 
way lieeoa® ^fi#i©iit. ia available p. tassJua, #:.sp.®cimllf fof^ 
ea-rtaia 
Ha.® @3»©fe i»«J6»<3», £m IsMs deppessl^ t ©ffeefe Is bo%. toowa,. 
mlfct»»gii mmj miggsftloB# b#©a mad#,. It ims feem p l^ated 
©at timfc ftMitioBs -©f t$m: m -mtX dceroaa# «j<msSJ.©i^^M|r 
til© pp0-©@#s tlat occur®#- It Ma to©ett 
f©mi. that til# grem%«r tb® ©•cmeen'tratlon ©f emrbowates' .©ad: 
"bicarBottates, the l©#a ixll fe® the hjui^ olyti© 'o2»0itM©« <3t 
tl» potftsli^ beai'lag o©H:®td&l If tlil..s is- tbea 
s@lls toa-yiag high. <ioii©®a.ti?&tloas ©f e#rtatln ©ftleitai eos^suttds 
mm.l& .©©mtelia ^nlf «s«ll fm«»tJ.fci©.-s of «'^ a£lmfe-l« ijofeaasltaa, 
teofclier ©sipliBiAtlon given hj mmB is'reatl.-gators Is that as 
s®0a &M %h© potssslt® 1# liMrafetd it is mbso'i?b©d ims-dlat®!!' 
fey ttm lm& Mj@ws ©f soli teS amy b© omt of ttie f#©<lii3.g, 
ztsfAe of som# plsnia. It l»;s l>#sa p&tnted^ o-at jna*thBr tMt 
mXth-ovk^h it maj demoastspattd lia# #ill lil>©2?mt© 
pstasaliTO tmm .pttre fo-tassitao. ai.a«ml0. It Is '^inite lik^lf 
that saite- will m>t talcs plae© la t:©ils,.. It h&m 
ftl#© b#©ti mgsmt&^ tbst ®ia©® tiig mil smtminw ©laj.^ my 
potassiBM liy ealcium mmy h& mmhm&T'bw^ hf th© fimlj 
(JlwM#® material mad Ictf^fe from going into s:ol"atioa,, Bmm in* 
wstigatew bair© e<Ki^?li^®4, t^t tfa# potfta^iw lifeea?-. 
ate€ is a©t mmlj- alsso-rfeed bf- tli© ©Imf fFmetioa but mv^rtw 
to a diff ieu2i% ^awailabl® foiw &t potasstim* uaually r&smS^:-*-
liag, istiiieotit#*. 
. feiiny ) »gg«a.t#d tlmt tbe r«pi?©-sslir# &ttmt 
of 11«@ on tli© amllft^ ilitl'- ©f potmMltm. 1» aot dwB t& tb& llm 
* © 'm-
pfmm% but. am® te a feiolojicol petagflioi H© 
s®at;#i €;at& i.adl.eat© that mmj mhm&rh t&e 
po'feg.®0iiiai. ths-t: %-B ilfeer tea fclii»oitg tlia l3»s«*.#xelMiiga m«j felon 
©r It' "ms^ mim- th&t the mgmiMwm maj 
ato»Fl> all til© j^ofe-assliia bmt. aay mmT^ tlm ©xeliaag© ecsB5®}l@3s:,: 
a •pp«>-t;#eM-¥© aetloa oa il^o f-0ta»i"ait tlmt Is a1>soi?fe«d. 
It app®«i?». tiafe mi© #f fell# aestioa®^ eoaatttons mmj 
©mi-st S.» tise Jaigb-lis® mttm ©f lorn.* fhs iiig}i>»liiie ©r 
#tt.-©all©4 S|j0t« -0f litt^ © li«eii femd %o eontaia 
eoii.0#mtFsti©as of boil oalciuM ciy^bonat:# .aiid ealeitiai M-
•c-arljofiii-te ^ and t3a0#e ^mtpmrnMrn &m 4eflnlt©ly- Mth. 
feiio- *«s|p>3Wd«sfeS.TQ»#.ts of' til# 3#llg-« %i?S.o«,s ia^e-gfclgators ha-r© 
reported feeseficlal i-mm tim ttas of fiotas.siiiiii 
Mz&m ©fi aaeh soils md Imts r^ eaffiiietia^a fetieii* uaa  ^-Sli®---. 
ravia,' OF LXfEMTITRg 
Sff^ ets of Lta«- Upoa tli« l-dbor-ation fff fot-gsslus ®s 
BmggmtmA If Imwl&m teSiiurs 
•'to3C«i' (75) in I88f #tat©cl tliat #s|}erl}f®»ts of cliff 
©at wflcirig independeatli- ©f ^m, aii©:tlie% had stem, 
fcliafc gSfpmtia ex®3rfc©d a pcf«erfnl actios is s^ttteg fre^# petatli 
wlBieli ism# mfeTOrtJed ©ad tl» ©artta,, it wms stiggosted 
t;liafc fell# Xtms of gyptftna Is fl»<3 la tlie BOltp wMl© a c#y«-
».#p2aitcilag •famati^  of mtlTo-t© of ijofemsh gc>©s ittfeo solttMoa* 
file iaa®& ff#) 'iM fiii»i^ 0S» tlisfc tlie 
:a0tio» of lim# m# s-!@®o./in Its f&w&w to tlie dlslnto^r'a* 
felon of slliemt©®. ft was .r0pos*ted tliat mpplleatioas 
©f lilt® wer© oftea. fsyoci %© l3:a e#p©Cils3.l3r ©ffieaoious -m 
elay soils s.s emfcain frRi'jiseat© «f b»ii:©iri iSiit still m-
€ie&©Ef>0s#cl feldsp-ayi. It a#®3»d ®ftia#afc -tlmt fcba lblemi?lj0.iiiifee: 
of lis©- foOTBd %n »11 lif' action of ©arbcujic aei'd. on. ttie 
liae.,. .iii.^t' »»•©%. sllie&te of potesli ift ttm f aMspai' Is# 
forrrt of l%m& mk& .io3»M® Ijluarboisate of pet-ash.* 
?TO3p>i»-0# IIS) states# ^aiaaf g©;S.ls, eoBtaln potasli in larg# 
^ttsaitities iji a fofa tmt umeMt^ toy Soliibl© emXelm 
mmpmmAm' of prist® Ifflpor^aiie# im the coaler si on of some of 
tM-s. mt% pat«g:b Infco fe»® m*wi2,«Ms for lass plaiifcs,,. Tim 
•®fr0e% of aoliiMe emlei«a to las&Sng %lm Insolulil® 
p0t&sa.i«Bi of fc&e. soil oeialjl© my be readily a-&&n 
hmw 'mliM m -ssilg gsofi -ej?®ps  ^
©f :(Sl^w@T mm p^daeM aanttslly 'tim addi-fcl-ott oi potagli 
Hall (271 ^oneiadafl -aa-t; tfae dM©f ;®ff© !^; of! lliae-
.pot.ftssJ.'as »isiiiia?©d was fc© bpl iato thB resldiie-s 
Qt peteafe wM.eii :8y®f5tim3aiatecl Gmm ^aimriftg* li@ 
fotmd fcliat Ilia© .a©fe«d only xihore th®i!«0 waa ft larg© of 
pQtftsfi, md atiamlatod tli© of MgisiiiKWa piaats. in ill® 
saiae mf its dia ft -cliFeefe •apflt cat torn mt potasti.* 
Hilga.pti CSl) t%#feed tlinf, tlio rttt^ ariag dii»©©%lf 
o.i» ln<ETO«fel;f, 0f ».lafcl«ly asall ^©remfceges of plitafc footf,. 
iKj-fcably aei4 si:i^  It m& of tise i»s't 
eh l^eal «ff®efcs of eai?lS0iiat0» 
iiaXl CBS I ooii.eliM#4 felmt. thm aetlea of liiii® tipon tlia pot^ fe 
•eompomids In. %h& soil is <|uite E# .^ugg^stad tlmt as'  
%lie w&fcei?- tlie- tfiasoiiriei ^al-etw fel-uaFtJoimt©,. it-
attacks til® g®elittc doi-ible la til© cXaj mcl then 
•smm of solnbl© -Maas,# luclmaiag pot^ sli.,, ctimg© plac® witSi 
tlia line en€ come iixfco Is tbis. wmj Ifm© is pi%-
elpitafeM ami potaA i# fe^ad i» tlas soil water* 
W&mmli CSS) point#! q«I; tbafc llite soli baus t}i0 powBi^ 
to lftjei*ate Ma#® Mileli ar# froqmntjj* ff»s«.tit is the soil btit 
in a. foi^ a in wlaieii pl&tA root s cjaimoi ms# He e-sacittdsa 
tliat pot&sl^  im. usaally atamdaafe l» §i&y bat only e i^itaet v%th 
lim© wtXl G0mmpt fciie laeife&sli. 'nio a .golmlle csr amllable fo». 
foi» %ii& aoiirislssemt ^f pf3.©iit;«» 
Sttaa-^13. tS8j prosented ifeiela. todieatM fefeat stddiMoas 
0f csaleliasi st^ lfat© dia mot tli«' airailability' ot 
-poPmuixm'bk fcfe® s»il„ 
Lyon Hit (&} stated tliet the liberation of iiiR$i»a3. 
m# pofc«sh «<i y^s^iaoFle aeM., tti© addition 
o.f %lnm.0 is m©#3Ptaiii altliosigla it ©wldently Mbb oq&w? 
In seme- ©as®®*, i^© pf^ ©#a« probably -nora less ©-Hfflb-
plics,t0d.j p&fsteal ;aa€ ^oiiaiieal eiaasg^s, 
tS) a%at#<l tbat liaiag Qt'Mm mil m.f 
mm& feo make Ifc mm&tsmmmtj t# a4a pota i^ Al« 
It i s ai,ffleulfc to m'bm la lafeoi*at©:rj tests the ftlbill%' 
••of eals4m <lisplae© imfcassiiira, te@ tjaligcr#® ae^ertbsless itiat 
s.ticli a d.t«|>lae©Hi©Bt ia' ®#irfeain to mern^m 
'Skmmm. (77) f#WMl fc&at t&@ itdditton ©f lim© to soils ©:f 
smutlstoa© ©-.rifiin t#Meel t© la©r®as®- fefe« mtillsstloii ©f pofeasaitta 
fey plaafes* !&© ©ffaets of p0t«9S:tiffls fertilisers 
mm g@a#pallj os soils derived froa Itmeafeoa® tiism: 
on tliQsa ffom sia&l©s aaci 0%3a?i0feo-w3s.», 
Im SlfM© {8,4) wrot« im 195S, ®oa© .of tbs moat iapoytant 
*4 
0f 0:aleiwa ©©mpjWKls is tli® conTOrsiou ®f iasoltibl® 
pota«siT» into solmtoi® f©msj tlio. •solmfel# ©alel«M th.&. 
pla©-© <jf til© p6t«#ai«a in tho Inse^lmbl© mm^iow^s Mttl ti«ts 
•e»£tl>l#a taie fotftssitM. te £»«i seai® a©w seliibl® fom- of- ©€«-» . 
•fetaatleis. 
f^li# Iffeefcs of - emltiTjai l&terials UjKsa fefae-
fotas&im ms ^kmm if Fi®M,# laborst©-i^  .Fot Hg -^erlaastt-g 
i)>#a3? do) t&mA' that .ii©lir«at aetie-ii Oti water w&s wi&'Jtf 
.gre&fclf tmmmBBd «lx©ii iinst.y *rt»-tiier a. an mM 
.eaf%©aa-t# m as %&©• tlilat'M## soltifels 
wms fMmB&imd in it.*, ili@. mP&m «f ia teim 
B&il iHmt «;» wpm hf i:I» mm «ad it wm fotmA 
Mmt in g&mmal t^ «re were t#© claas#,».| selmlji# 
pi'O^abli' l:>eloaglng to the aeoiltle- slasi.# md dauhlm 
m»lt» o.f the meidB of 
.F8.t'tBrma. {#4i ia discussing tb© ©f #:^ri3»at.s 
mi Mm liniag. of s©iis &mt tia© .fa:c% liiw Ims th® 
mfellttf t© po:teaaat ff0a tioas wMe& am Imk&d 
tip said ^available to 'Clils wmm tmmd to h@ tmm 
•mprnMlZy when lim# wmm mppMrnS to iana esatatatiig fragmmts 
©f Qfpmmi wm als© fsry ia llb@ r^attag 
l©r,®s- §ii€ I€01 f«a«i fcHat wh&n %Sm© wlHi 
f^Mspafebls tiie pelmsli was disseised* wlisfi 
elay ms p»s©st tSjei^ was s® in aa^mt #f 
pptasli* fMn. mm #:sp.lalB#d % tli@ f»et feliafc ai>s#f»1»s tlx#-
p>%a®.fiioa and laolus it; la a :»!»r© lesa iiisoluble f©pa» fli® 
atitiiaps ais# f'^ ad ttiafc tfMl« •p^&mixm mmA ©mt #f 
©tfaei* bmit^ s laeludir^  lia#:# i»« smd mls»taiia went tat© 
Botntton* 
m 
!?•} of liia©: mcl tipoa 
a©ils .Si*4iow siiit #*;»»©& periods, i»#sp€e%lively* 
la, t.li# itody., SO .^sa« ©f 'mil mmm- ala^ed wltsli 500 ©$;• 
of aistlllM urafessr ©afl 1 of lt« m 1 gram of ^^rnrnam At 
tiie ©aS of ttia p#-Ft©4 fetie ms tit® water 
•soiiafele p<i^%m»slw,to%0aiii@d.* J?i»ea tilia results It was torni^ 
tlmt gfp^mm m.» effectiw in liberating |jotaasl^ 
•ia ,itli .of' tli^ soil,# .studied, t/Ml® Mm& mll^tly tfe# 
®aomit of solta&lt fcstmali^ The saa® findlB s oisfee-lasd •®hsa 
y#^atit# was msed insfcasd 'Of soil. In t.M 6»w#ks •©.mit&st 
®te%  ^ 2B pmmdB  ^ &f mS.X mm al»d with 3. per^  emi •mX&imi 
•oixi'd& mA mlMim smlfate reapectivel/* M t^e md 0,f tb® 
|>ei»l©fi Mw mil wfes and the eontsst ta:©t©f^ 
ia til® l#aeiiat©.#.* flie re suit« of tim t-iSst tliowM 'th.s.% 
'botfe. lia® aafi. ^pawaift laer©ased the «a®«iit of *ater«-s.«sltiijl# 
p>o%&d.a,.i^ In tht: tli»©# gtafii^d* Uie setioa of, tli© lis^ 
wa.s slif^it in a f®m mm-B,- howemw^^ 
Gait!®3? (BS) immd th^t altteagli- Xirm teamed, fes- Itfosr&te 
stteli ^l@ias»t.s as Magaaslmaj, imm «ad altaaSau ^ It .Imd 
r^cimbl® effeet tiposi potMslt®#, Hi© .mat.tys®# of wl»®t 
©a liia#a. soil® .slicwM teat line ftetmlly deei»®»#ea tli# 
•anomt of- pcst.ait«ii33a .&itt.imi.lat#4 mh&mt^. 'The .aiitli^r ^ftafc^s., 
"tti© tfe#©rj t&at li» added to tM sqII ia0».®®@.a ths 
:m mm positive p»eof than ^as ii'®tofo?e, :0%.tftiii©4 
armmt'©f- amll#bj©"'l^^tash'in the: soil, is elttor 
i t '  muk' %•& ao'sopts-S..,.*-
(88) timt Itmiiig w-s ©f a© » 
a i&f p3%mh-,^ tt wm wfitQtmt 'in 
tendering •119'tftfiin artificial pliosplmfc#® ttiwi pl*0'sptao.j?ms 
&t tim .S0il mirsilable to plaatt* ^ 
li»^S CD «.feadi@€ the composition ©f wls#a:t on ll!»<i 
mail tsilluM mil aad f otind ttmt the «<lt ^ tl@B ef lime taMM 
fe iae,s*#as@ sllgjitlj' tli® tmmit of pjtssslm tafceii tip hj wli^at 
 ^ pXsats* 
C#4')- %li# elieial^ai •e-oapositloit «f 
^ii©at gwtia s»4 wtmv ^sleli liad ,g»« m nlots tf>«at©jt tm 
ii/aiajA#F of It *« t&md gnalfsl's %tm% tbw© wm# 
wBT'j llttl© ia ttocf eosfesiifc of wb@«t grmm. -m, 
mine ^ 13 fcfa# trmM tli@ 
lia@ fc^®at«4 s.0ils' ©Q»taii»d .tltghfely 1ms pofeasslw than that 
©» tmtr®«t©d ©-^dsiseea s#-©a@<a to- litdl-cet# 
trimt riia# Imd a. d#p»««l'ir<g 'mfoii tb© amilabS-lltf . 
0f |>ot«ssitia fO:|? 
.mnt liaelatlpr {9) ta osp©ri:-iients at tfc^ fsnaarl^fittia 
ISKpertaeiit Station tbat tiia  ^ #l€ m% %wtfX%mnvi:& tM ®ol* 
i#iMt:|r of p^trnmimA &-€^o'm(im to awy gmmt 0:it©at.» la ge«©i»alj 
til© lim® to prodm® a depressive rn^on th© .mvall* 
abilitj or soliiMlit^ $f tlw la tfe& soil#. 
lasfetiir® «%»df ©f tM t^y -©f llstiig, 
<s.#««5lm#®a tliat the ty#ftti«mts of Wimt liia@j^, grot»ti timB&imm 
g^sws. t# ia# pctasfe mntmt -©.f-tli© tipst 
21 liselfcea of soli* 
' • -to 
EllQtt sM SfSl (16) sttidiod.tti# effect ©f fsFtlligsrs 
om tfc# plftat f@,Qd. la -soil «»d frnmA ttnat fcfa® .-sppliea* 
•tlQti of ItHie 4ifi m©t s&sw 'mj effe©% upoa tim 
soitiMlitf -sf potasli:. 
Owrrj end Sialtli (14) fotmd that calciui:- o let© laermaSiM 
ttie aolttbillty '&£ ttie mineral feldspar. Howswr,. ia -teti© 
•pmmmm: #f .©lay iiff©«% *«is decra-as©^.# Mmh&mt&rf st«at@s 
.showed -tiaat; osdSe ena. ealc:lu-a carte©fiftte did lifeti** 
at# l^ofe^assliaa fmm &m so-il» fhorefore, the .siitli©w eonaltidet 
tiiat fclis qI tlie ialnerais tii tim. ©oil Is affeeted 
"bf tlie •dl«f' mA 1» dittrnQnt from tMt wMon Ij'® 
'from til# |jw# "fk& s»t!a©.rs timt it mm 
Ififiom ^etlaer -tlas elaT dGcroased tte sistloa of tim mlmmM 
ite@tlie:r it fcii# potaassiim fi»i» a.# •3?apMl|' as 
It wa® It ««« siigijested tliat tli« lattor im wmm 
pmiMblM't, 
W^mpM (3B.| t&at isMl# of lla  ^laa '^ sM 
In ip#ixt#f4ag la pawM^m «f %»' Insolv.ble potasfe, ©f tli® setl. 
•airttllable %©• pltota,. it &@i llttl# ^pr m ©ffeefc mpea 4i«l¥iag 
th© m'b'im potash omt ©f solution «3r e«mstisg it to.go int-o tte 
•Dlmts mistm. e&sllj^ m 'hm^ hltl erto bee-' a#aia®e6:, ta iao«% 
©as#9, .itaifat®- #f Itw ma met -©ffeett^© as tii® of 
ilm© la. Incroaslnc tli© quantity of p^t&ssiiaii fey 
plants* Sulfate of li-io Incr'ear.ed th© asenat of potassitm 
talrffia ti|» bj .iKlftiits in mlf « t'#w fc&as-s.* 
«ia iB} f«i^ iife&t. solutions emleiw 
- JH' • 
list Mljepat;® po%a»sit® ia 'pmpiatit© 
•m orthoclas#! ifeile calcl'um sulfate dep:^s.s0<l tlae solubilifcj 
©f potassliffij. iM. orff otclaao. Calclura sulfat® wm likewise foiM4 
%:© iMtie"© »0' ^eaei#rafcio». la fcli# -&t po.%as:0lm Ijf 
^fheat seedl2.ngs tb® aeotangs *#i»s ia ©«femefc wi%  ^
soil itiii. oi'tlioolms#. 
^#ss1le.3E? C^0| in studying the lil>ei»atioji fotas^ima "bj 
ealelma: c«i%omat©,: salclmin bicarbonate «i»3.^ ^alelwa sislfat# 
•f©aiai ttiat ealsilaai:. m£3MM wmm. im llfe©»tiiig 
pstasaiW;-*!!® ealstia t# #i®pr«ss its 
Pltma&.r C#S)- found that Iti^- m ©itlsiiEa t>teatf%©na.t# did 
•not fis,e»®s# til#' solubility of is say 0f tli© potassina--, 
•fc^itrifig ial»®i»al5>, mi»c©iii..t©, fel^tit®^ €»tiJ©elase^ o# atespoelia©-, 
la a <&Fop #tm€f tii© lii^ did Bo-t «p:fe@;Flallf ime^aa® the &f 
aatter tb© potasl-' rea -^rM from fcl» m©ll !jy omtm o r^ 
Glwlstl-^ :im3, Iftftin (18) in stud^ring tla© of cal^siuia 
.oxid® tad oalelii i m% roitrleats soil t&m&. ttigit 
in t*o »©ils ms#a im t&a <®:3;g«i€iB#st.s feoth afetei'imls gwi# lsi*g© 
mt wslla'bl# fQtii«'siuja:», flie ©ltt©r soils 'lasM in. th'# 
@.i3j®Ma©mt slK»©d i» in#y®a®#,^  te. f«0t, t«o ;a 
afel© a@|Sp©-8.:sloa la p^tikgslaa f^csa 'thm Mditiou ©f lim©* 
I(i.p3»ii jftiKi Q«Kl©k« C40| conclxidod lamt tfe© satmi*# ©f 
ji@ll ®i»©i»als^. « we.ll as tlie organic i»stt®r c®a.tent of ttie 
seil, iftid t&G partial e«^^n dio-ride i^rnmmmm Mm 
in d®t©rml«ln|; imm oaletUin ©mrboaat# et2.®'$^aa 
•.swiJ'at# -idll t fm llljoratioJTi of v^rioms i.<mm lii, mj s0il», 
Pf>©a th.0 0ta«lf' of fe&jpt# soils It fom^ tlmt potsssium wm.. 
MJ©» soiafel.9 1»y eftld-itat md ealeiiaii stilfat# 
la &Mf «-ci0l3e sell :«iia to W; #©11 thm in m . 
W^m ssEad, 
SsliilleF (50) fc»^ that vbtIoub Minnesota, soils litea silXies<l 
witji oas^ -pm eent s&mw&4. mi^ed In&m&BBn i». -em-
tent of mtw- •soitifel© f©t-&|iiii».*. 
DitTtirk f IS-) i»-efi&afc -a '-s^-e.s-s of Itae'Stoa* 
ftir3aisi3.«-fi -aa ^bmndaae# csf jp®adlly afmilafele bms#- tnw tti® 
la^tit^iaifaatloa of tlie acids attacking tfie less aoltitol© |j©taiS*-
«sd pre-raated aa lis tlie -fimiatlti" -ot 
Omleliaii^  enrfee-imt© irw tmmA deei^ -a-t#-
slig^tlj the teiap-a:?®..?!' absory^tlon &t potasslaa hj tii-e so-il-
Bpummj ITS I fo«ad tlaat m:l,th©«#i ealciiini c-.ia«tooiiate im-
•emmmA th© q^ii«ntSty of amgneslitra,. sMiiaai;,. iMa, 
almliciia-i,. £t t#ad©fto ttj©''-6f potmsa-iwtt 
ia ®xtiraeta ©f batfc fe-sl€ aM basic soils, ' • 
ffeeail,- a®^ aaiitii i&B} fotmd that the of ©mleliEai 
•e&i*t)oaat@ to tli# s-talfiir-iaan.iaei©«»©il. ©©mpoat failed to In^Tems® 
the seluble potasslia aboir© fclie m^iaaa w&mh&A hf tJ» eo^»©:S«-
feuding mmpmt wMeii m© ©aleima oarbTOi^te w&B'uamA* 
PliaaB»r l6f) re viewed Wm lltoratni'8 oa fcli# -©ffeets of 
liming oil tiae amilablltty of various soil constitxiGnts aad 
immA ttefit Blast of th& mtndim. p»irlotis t®- 19S3. failed 
i© alioif- 'Umt -aiKl •:ie-ettpo'a»i:s laere&nM %l» 
of" potassium in soil. ,B§ tt»t imvm 
#fa©u.M be carried olit before it b© saM, that. 
aicittions ^of miM ^4®- «f- stf^ lyii:^  
certain soliible to the soil. 
"B&gms cm ia a at-udf &t •& aarali soil 
tlmt ©ml©ilia stilfat® liberated quantities of 
Tftoj*© tlistt sjiy '&£' ttis otlic!? 
Galeisia ©artooaat® ^ . irlreii aitdail to- it#'ati»ai.l:tf;|f: wm «3..»# 
sff&eti-t# Sm iaeremsing tfcia «f' soltibl® potassim Imt it 
ms aot' as a.®, tfe© gjpmm^ 
W&Mf it&l studiM the- amilability #f of orthi®*. 
©las© by ©stimfciag tli© weiglits of bme&^&emt plants. -aM 
tb©- of tim by tli© plants wtoan ortlso* 
elas# was tim mlf mwem mt potassit«n* It wms fowmd tliat 
estlsltia es.®%oaat:« itaa e.al«iaft sulfate t© iucrea#© tfe# 
^maixtifcf^ 0£ ttmilabl® potassiix-m. -rnmimtB of &rf matter 
wmw fr*&att.6#€ tiss lack of potatsiiaa ms a@t a liaitlag;. , 
faet^r i.iit gi^-wtln of Mi® 
Cl7) in stia%jtiif til® ©ffe-et of gfpmm ©a »:©¥©rftl 
iowi sqUb fowicl tiiat fia'ssM©- soils tli© w&fcei'-soltild!® 
mm iMmm&s^S All® im o^cra little or im5- ®©isild be 
.olJs@r"ra€,, wla&m gjpsiiai. wmm ixs©4 In ¥®rf large fumtiti©# 
timwm »as m iae»«a# tn. #ol*tbl®' f-otaaslta in all of tli,® 
s#ils -S'teftleA*,. 
Mms Slj^aa IS) fo\ma tfeat 'i&eat plants «s«,lail«t@d 1®S3. 
* Jj©'' 
potasaltia la ISsisd fc&aa ia -seila* Water mad acid •em» 
ty&stion &f t;li0 sot 3 a7i.so iiidlcatocl tbat Mm& 4©e.i»©«ts«d 
«uae'afit sotofel© p t^assliaii* 
®»&d C?!-) tisimd tim.t ^mielai :imd « a-epTOSaiw 
©ffeefe . Oil t&©: so-lubility of potassium in s«ils #xfemet«d 13:^ 
i^ tii ti^  «»#pfei<&a ©f 1 alfel© s©.M.» ThMrn  ^ W'©r@ 
liidieatioias thmt emieiisa sulfate fefo-u^^ht atnmt a IflMmtioB ef 
p^tassitis in BmmmX ©f tli#- soils ihpi; "mm 
•ifcelstire at «i i48}  tm three T#iia©st®« soils in. 
tfa®. fi©ia f Qi» reap©«%iw periods «f W spa Bl y®ars f @tai<a 
jso laiJi ©mliiost ©C p&feasslm ii3.©» 11a© mm ada#d,» 
fli6 e3Efera0tlo» ^©wecl tliat ISa®,,. wfeea applied Mim&g 
.^femtfe m fllalnntlon in botli mmttwe imH pot-mmh . 
hmn aM Q«»S:#1 ' {2 }  studied fcli« p®te:«sitaa eoat^nt o-t pl&ats' 
BiKl f <msd @iat tim potmastia fc^k«a fef ^b^afc s#©d»' 
lugs fmm liaecl s©tl. 6M. Indieat© a 4#pl6ti#ii of amlla%l# 
pot f ta# i t ia  ®e l i  s s  mm ¥f  t i»  dUuto  aeM 
aetlied.^.*. 
lagtstad CS0| studtod tte m.tm of l#»s jreplae^ab-l#' 
l>ot«.s«lm % laasMug in. m 0m^ri»gi©s silt s^il ®jid fomM 
timt ture psf e-#iit -©f carbonate d^.ere&ir®?!. the l.#g-s ©f 
|}©%«0Si-tKl.* 
leSee^ge tm}  tmm& tlmt wh&T^m Oa^%  ^ wa# «died fe© •& 
wwm a sli ht tendency for tlio potassluat solubility tst be 
« 
iiiereated, Smleiiia stilfoto brought alxnit an. .mettv© initial 
* m • 
potassliaia tmm- soils* la sliowlug 
tlmfc. •emleim mter-iaiit tl» of TOII j«s|ia8-
s.i«^ t.be oJq^lanatiou is given 
^jai»c>lfsis soil s6olit0.s «d't!i@a?e% fclaa «0tist 
of' going into -iS^liition,,. 
feimf ,iiKl (§41 reported a gtrnfif « potmssitiiH. itt» 
t#i*.eii®as0 iB di£f '®^©«fc eoHcidiil almtiam 
silicates,^ nsMll-j p^fOTatlte, "bantonlto -"lair,!., fmtasii 
-mad ia adcliti^jn sewrajl natrtrn.1, modified mM a^tiflelal 
'Sia r00Talts ©f fclie ©xfi©f»iia©iife.s sliowod t-hat- la emvf oase tM 
additicKi of esaleim caf%o»t@ liberated lA^g® a»i®afcs- of 
pO'feawlm* la tlie pw# slay syst^aiB emlsim essrl^tiat© in^. 
ereas^d thm p^taasiiia content •©1' tlit #oi.3. |s«p0mat,ant 
iiqmlil) tmm t-.30 -2^500 per It, was f^aiacl tfeat al-l 
ealeina e«aipc«mds^ calilitim elilwi-fi#*. e-al©iaa ©a3?%o«at©,,. 
mtd cal^iiBi tiydr^-xiae! e^Echan^ad considerable aaoimt'^ of 
potast-iias*.., Q&%Mxm ©hli&ilcl® in tti.@ 'tmg&w- mms 
-vmv mttrntlm In tSil-s pespeet, e'^cnaiglag abomt BBVBtitj p#? 
©@.n,t of tte,© ej£®li«ii-g&abl0 potasslisa-*,- H© ©onelisa«d tliat Kiie.^O"* 
pl&f a gi*®at p&rt ia tlae. oi m-milAhlm 
•pote»sima, a%sorpfcio» Microoyg^oit## eii€ tjiold-sical ia-
|)dd©,ac®* 
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0f OaXelwia llafcerlals %oa tfe© Mb©i*afctos 
af m- Si»iiai. "bf SttMlm: 
C.#S| lyst"S»t©:r ..aii©»©-<l that tlm M-a?#®. 
£mms Mm&p mlGiim •©alciioj-n ©arMaate awtd gfP'mm 
aaalf-0sfe«€ a mlvmt aetlon. on the potassi»a ©f tit® soil* 
©jP'Stiffl ©-jee-rtM the oct; Willi© tli©3?e was VBTf  llttl® 
cll£f@.i?.W-es 'bat«©m the #xM® mnM esFboiiate 
liyeii aad Blgz©!! i4%)  fmind that l%m mfpiled at tte rat® 
of 3,000 ffsumds psi» *es»© t© a Btaskirl: elai* l@«ii aid iiO:t life«r* 
•ate potasslma tn Mi© dpeiamgfi watsf*, Bis Fs^ilt® of a stwdy 
the ftotag'sltsa eoatsut ©f ©K>ps agif©#:«l wry *©11 tli#. 
•r@milts C(f Ml© IjalaatSf stuMe#.. 'fli© amtlio»e^oiielmd@d 
all IndleaL'tl^iis pefeiyssita is a©t lib@i»gtt#4 by th© a-ppllea-
tlea 'Of lia© a elsy Imm^ 
Sj^n md 1401 ^ iffia© tar .s-.ta-% tiiieli li&a 
til© f^rnm 19W t« lil4 inslwalw.- It 
WBB tQwmi tlist ttm application ©f i,l«© did aot ioeresa® fii® 
Qti^ntlty of pot'ttssltjia e<5atai»d In wmtmr-,. nm- tid i% 
immmm tfe# ftsemt l>y opsps, li» did sals© 
tte© ma0i#sim ©f the #oil is&re soltabla.,. .®id aarrowsi 
tSie gmlei^m-HiftgftesitH'Q ratio la tl» #i?«laas« water* It w«.s 
ml#© fmrna that applleatioit^ potftislffis stilfats did '-mt cause 
•BM. tm&WBmm itt tiie i?«»ciiral ©f in, tti@ <lr^aag© water,. 
Maclnti^ 1,46} fomid that 8^ 32, 100- toti# •mi»i©'a» 
ealeim and aagmslwia eompomids IwA littlti oi* m® npm, 
til#- ftattw p#t»S:S-l«a Itt tw# »ils., ffa®smti'Q» #f » 
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studf oil Ctiiib©rl:gitd soils iRdlested. Mmt Ijotli fete 
e-aleimi s^spemcis & 4©pi?©sal'r« m. tlie • 
go 0-f petftsaliam saifcs,, wiil %li# ©jceeptloa .©# tl5© soil timt: tia4 
l6»fg# -fttastiti#® 0f bms»at Itiae, Bui^t lim^ tea4#d %©. 
SM&remmm tlie ittj^rafctoii of pata^slwa* fe» y®ar #tts% ©n. 
C|j@i?ok@« a©il imdieafeM tlmt ealoitaia mad mgaesitTO mfc#rlals 
fiiiilsiiatied fcia© of p3:'6a3slm fxfemefced fei- letelitag^, F^oa 
all felie F©$a3.t® s#csiarea tli:© autfeor- 0ef>cltia6d fclmt Of» 
#eoiMs»i.0al appiieafei'^m.! mt b-omt Itaestoa®,, fe-tmit. 
dol^ltl© li.a»sfeoaa;,, ground calearoo'.is gs?otai£l^ 
c'lolmaifclo llaes.fc'Sae will not effect a direct life©!*-. 
.atl'oa o-f mfeiw 's©il potessiaa,-
l&elmtire ©fc ml (49^) «iS© m study of fclie petagslm 
•eoMteafc of loaeMogs fpoa. m t.mm& mtl with, hi^i^grocl® 
CmG aact IgO^ sotti tn aniomits eqiiiv^alent te ^aa spplieatloa. of 
S».#OQ pofmiid# anti 3.^.750 poimd.n tiqt 2,000,000 pMm4s of «oli* 
A sMidy ml«o m&m of fcl» s^aa© soil wii^i llm#stc»# 
saa. <lol«»ait:e of 3.CKJ*»sfa ttx%m&m at the -pomA e^lml®at 
1&© f>©siilt§ iiisw©*! ttet ©ve^ faa^ rsfc# #f ealcliia. 
til® iomtgcj, ©f g0t#aaiiEi». It siag* 
gesteA feliat Ifc «j M fcB.e t*0 all:all*#©.rtbii '&m- m^&ponBXhlm 
f©p l;li© foimfetcsa ®f iiyasm3i#i. oi li»0a srii posailsly 
alMSinwii, and that the absorption of tTO pr©<1m-fjr, 
til© ijotassiii i oxitg^ in. til# free-water lea@M.ag® is r«ta.M©a« 
la^iafeir®, tsmig CSil ptlated out tiat 
l«Hl-d ©GfMaitloas tM addition £jf Itaa c iu »©t hr'n^ mboat aaf • 
s31r©ct ei»isleal llberatios &i -mtl tm-. ro©ls:-4©i»iw<S soils* 
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Ssperiimts showed t&at lial^g d-e-owss'^d fcho lifttroliftie dift-
4ii:te-g3*afc!oti^ ©.f fclie original f«a%a»sl-am ©oa^stlsx amd tiMfc 
hj til© flaratim of solTiblo added potasslmi salts* 
I,>fS.l-!i©t#y .stedJ#-^ :i?ewal#iS' fcli© fact tlwt liaia fecldltiofta did 
not BofeasMtiiB- from t'-^o soil 'm&mpl&x iafeo fc&e fwe 
soil wat-ei? l«tt instead dro-m it hoxsU into tM soil, •d'&seFv&--
t.tons of lj:arl©j g^o«a oa l.«ici feMt fesA s»«:e@tirsd liiM- gii-w 
ew&t^ IMleafcion that tjw> ari-'-itlon of l,i»3 imf Q.^pmmn tlit. 
aoliaMllfey of feotto. aatif# -smA mdcM€ supflla-s' of |»c>ta-#sim!!i, t© 
til© -ext.est tbafe' tim soil mif tet.eafe In awlli^le' 
p0ta»«$sm ©erfeata M is cnat tilsit liapU 
,3.©=tt»g pJtots #MeJ3. &» tfe® e'lfiPTtys '^11 mA ^mw thm piGta:^  
fiat©ii©y fee t©- the beneficirl of tti«e l.iiae ia <XJrTO0tiBg. 
tto® .8oil a<5i^fef &xA applying the. ir©qpiti*i3^ <ialeira».. 
f43tassti»»fe^rliig ?Sla@-»ls , Qt S0%l4 and Solm%iii% 
i^Sf {20}  :Stat:@d MmM *5«% ©f ti o pota sii iB tM 
ii#il ©sssists tk»® ia m Insolnbl® iiffiesltly^ solmfela e©»-
•biaatioa 'wmh. ®i$ ttm ipsolnble silicates, feMspa^ amd at«a,* 
It }iat..ijie0» f&mS.. timt «s m rule tfaittage wat^ w eorttain^d 
0i»l|r sii»ll quantities ®f potassitxni, imieli ,.l®#s tx^»i of' ao^j, 
lia# fer magaesia# ay is r^Tiortsd as .s&owtag tiiat ^atsage-
mters Qf mm  ^ .soils ia &tgls«a w#» ts© Imt® oaly tme©s 
0f pofeasli wkile others h&d only O.OS, ;.07 end ^>.31 p«rts In 
i00-j,0<K)' part# of m't0:rw 
m 'BIL ^ 
leO:ani^»j mA Ffy' IBtJ atsde m 'alieroaeopie • sttidj of SQll-
form3nn minerals aai foimd that ortl-oelase, aiefocitii#^ Mi'nco-
vite and biotltQj^: the only potassiun Maei?a1.s Sm ' 
soils.,. F«Ms.pi^ -m.B 'fmrnd to he tfe,e iiatt iNosfe-fom-
inc aLiawifRl,* l.tB ©i^a^eal ©omposition wm tmxM, to ba rni 
of' IKStasii liairing tii© elieiiieal. 
l: ill Sis Oq, 
0 f^*y end Smlili il4l tiiat tli$ .soltibllity of potwsfw® 
lield bjr cley wm aiela different thns ttmt la. tfe laimefal f©m» 
The solubility of .^©fcsisitte %ti pu^e foMspay *iis .fomcl to 
depend ti|so» the #©i^ o»ltion of Si© #0'i'sr©at atafcerlal* Oalj a 
imrj ssaii tbs. feldspai?'«« in wt»|f wiill©, 
<5f' VBMomm mtorials ameii &.# ©.aletp®- s-c^itra-
mxid .smlts :tnsjt»eased the ,»0l3iM.li% mTf 
fl-fflMer 166) little In tl» .•©.©ItiMlitf ©f 
,po,ta,sli ia witer i'^m tim mtxmWBXmp %iottt#> ortl®* 
m&d lalemallii®* tn soliitiona of M©tlfe-® 
and »ii.se0vlt# fomd 'to civ© up eoasitoralJlir .a^i*© #f tlielr-
potasli -thm ©rtl':. ciasa ©y fot ®xp@rti®jit-0- Aieli 
Include Wm of various crops,. mtSjj. ?s©.f 
tliat l*d petmsh ^upplt^ d in. 'tlie feim of 
jiiiaeim.i» slimf®d tliat tlreoe i^laat# e-s^tmet differeat K^'aat-s ©.f 
.gotasoftffii fmm. tbsa*. Foiir t-kama m «kjII (IT " vmB' prnsm- ... 
.d«o-0d fey til# fotaasiiBa is: tli# &i biotlfc© w wm pf^ diieed 
tf timt is aS.e:i?©.cHB# mud m dj?!' mtter was ^rodmeed 
potass-Sm iM ms- Sm of^tl»©M.s#> 
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{is) tb# various mXmmM^ 
adcrocline, leucifce, &»d &m4 
fmrnM feliat ti.1© solubility of the iiltt.#i:'als it %am wttli fSiiS 
of All th0 aitt0ira.l» tts-eil w&m fo«K«3. t© 
hmw& tine ft1>lllty t# ab'-iorb considerable mmma^s of potassitsm 
s©ltifci:0%. •iSm<& frobablj to pliysical fh« 
sIhsbrIs wmm tmm& •'b© md»Is •of' fofc^SBliaiB re-
hj mmpm, .smotmfclng to 7,6 to 20*7 emfc aiii@.r@ iftia©i»als 
• liteliitl^e #t &1 C^l reuort tlat f#tasgi«m in soil mw 
. Sm tlmm fe«sj ilmt wlii'^sli «&f !>•# dtwetlf" hj 
-#e«l£ aeids @f fereiiglit .trnte selatloa ity inteycfeaiig# 
'•• #ffwted 'laj a.#titpal ttmt li&ieit,, gl'r® tip p^t-assl'aa.. 
io fbs- #t3?©iig: a»d '©©B-e«i:|.»fc#d. meMai ^idaii Mmt m&j h4. mo 
complex tljat it es® hm- a^fie a-olubl© onl^f Wf Prntm. -or k^ro* 
fluofie fQlatilisafcim*- ilocoi^ing fes tlie Mie first 
fdfs® mt l>® eoffisitofed as tliat potassium Aleli ia Mid 
bj til# slay- particles «f tiie fl'i# s-a^ond fom 
raay fee t&at of tbB mF& moliihlm mativ© *11® tti# 
third m&j bm %im very complex sai insoluble pe-%s.sslw silieat® 
ralnorals ill %M 3oll» 
le0e@i?g® fg?) fsttud tMt »iife Wm of s#lls 
is in tHe- £^m vMen is a#t #alf- ias:©l«fel# ia wat#r 
tet &ls0 laa l^aM#, la «ay itsMa,,: tfc#. feiasfmw# •ertiHSelaai© 
and ai©»eli]a®., saa the micas, "biotite «iii wmmmi^ th® 
»|«f- i©f til© s0il potassiiun.. 
fkm tiaS' F^iiaetloa. @f Asids-. •'Ufoii tlia' 
«f tn Soils md Iiia©i*s3.s 
StoF®!' C'?©) «ispliasls@d ills ,f-a.©t feMfc ea^tyonle aeid is a 
pwerfml #©3.»st &i mmy sdnei'als. Va.rion» mtm^rnXs are Mm»-
301^4 aad i»4e^ &¥©lltt1»le plints ly the r0im.fciori and re* 
motion 0f C'&fhonie mM-*: Oeiaoralljj^ tli© %:©aa©ftej i# f#2? tli© 
varioiis inorgtsl;® mmM *0 potatsiiai,, s©€^m%, awtpieslm 
and liiii® to %•# '^^omoved from tlfeetF @#aplsx t&mk hf tlis 
astioii of tlie earbonic acid,: 
C20) fistmd ilaftt tiie of p.0tit#aitai was 
sos#wli®tt gfof'ter la acids feiito 'ia *t#r* Soils wl"^, 
stBsag •yl^tea tmWA faeatiti®# at soluble 
#sp#cjiitlly wMs mmparM witia tliat ©btaintfi from 
tli0 4iimt© eela miKi. wat^r extractions. 
t# Qm&mn mm Bell ilS5 it «#m-
©@3iai tliat aeids B«pticelai»lj effective la ittereasiag tM 
•selBbtilty til# i.©@«!nposition mt t o TOek fe«iiig iili»ipalsi.,p 
feldspar, for Iststance, was t# Mhm a sai^^l^lag 
resistamet to siach treat ^ont, 
Fafter- '|62l •mgfsstei. tfaafc,^ •ib@.a pota^^imi. ®i* potaaslna-
eliloj^id© la lij tH«* soil,., tb© trm torn mm 
iat© ©eataet -wl'tli %(mm 'mS. t&wm. a^M#-
"Hi© aeld amy tisaa reaet idLtli Wm teas®# &t the mmMns thBm 
to g# Jnto aelntioa, A©#©f€l«g t® M'lla th.mi.^, 1^©. 
mm of a aeliitiQix •&£ a |>©ts»#l«m' salt wM#ii woiiM a w0.ak0F 
•aeid tfeais l^wjehlopicf w®3ji %ring abotit a greater aba®r|>tlon 
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fla® -sfflwiwit pot&Bsltm, hmmmr, e&afeijwist. t® 
t&p mym& fei» aftei* tit© ttesastjf mltm?- • 
imd ,r0«efe#d Its mxiiaa«., 'riio authors concla.4#a tlat it Bm&m 
n&B-mss-mj for a <s#f^«.Sa Mgme of aciditj to 1© b®* 
fore ^ajtf aaowat ©f' p t^mssl^ s! Is 
fei^'ioa sua -St&^k&y (25) foumi llafc «^soi*ptiofi ©f 
by S0ii ws iisflxic-nced to »»• #xt©at % th#, meictitf 
©f tne »il, Saftaia form® o# mtmrntma utid ®alelma 
ta ^ 3.0SS as tho kjdmg&n^lon 
m& Bmm. « ste% m£ ffes- #ff©at oC^-wat^j*-
Mtii dioxide and concentrations ©f 
ae£<i «g|. tl» %8»s of Si© soil* It 
•waa f©UE^ Wmt the hydrogen of e»ls^»ic acid fef^s^efeloi^i® 
mtA %#»€«€ to i"ttbsfclttite tm* & p&'t of tH# bas#® *. 
A# Wm ®0ae«it»»ti#ii of tl» m&M iimmmmd tim-
®»iwifc -&f laa#a dis-g@Jv#4 al:S© , 
Tm-mg (DC) stat®:d tlsai- eai?%<m f^o® 
tfeeli?' wliicto. eontJiiiDi^ iia»ai.«t©:i.y with «at#'r to fo» m 
miim or l#s# satwat«d. aolufcion -of 'e^boate mei^. He faiaisa 
tlmt tti# ©f the s-el'i 'ttuds 'to Mi© emILelttm, 
magfi#tiwfi# pot&s&^-m ma. othej^ plnnt f@M. ©ieseiits i» ttm 
tsol3.#ida*l eoi^l#x, eausinrj, tlicm- to •amlMble to plfiajts 
maci that la tlie comlitlons la tlie- soil ai*® iS@al f@ir 
tli« vlgorcTOs gLotiora of carbonic aci'^ Is pm u"xi^ airidlabl# 
for p3.:S8it«:«, 
ii • 
- fii). #®Ei&ictea a of && tM. 
of pe-tassxiffii ssolltes ei4 fdtmd tiiat fclie a<3€ltioa of 
emrlt©!* to a inlxture of calcium mM |»0ta®sim se-olites 
j*el0asad S0at &t tla© ^^etassimra fi?©m the eisiapMx geoiifcle fo».. 
It mmB tmm& fcMt in. some by Tsreveating tim 
fomsfeimi of calei^a hydrcKuld©, o.i* fey Ijicr-easiili; '-lie Initial'' 
a«i<l.it:y #f tb©, p©;t.aasi«a was laydTOlygstl 
Sa pro'wtQtm ©s^a^riiKutg wkmre ei^toon was e^el«aM,» 
.&3.1#y CW) 0tat0i that- aeM# m& '^mf ia 
mpXm^ne T»»#s ©f ti^e soil. It mm |>oint^ ottfe tliafc tht re-
plm>mt&nt ©f potassiim Tjy ioas Ma- smsli <30 witii 
.tM ol' fotmssiim f0W growiag mA laaat 
tw©- plms@s of uscsliaage, nanioly, tM fl^afeioa d;f potasmima. 
«i«i tl30 »pla«®0»t of by I! ss« #3£tep"^8ae3^ iapoi^tast 
tto atai^ps^iiit €>f pimt smmttx^ Mm fomd tlj^t fcli« flx3.ag 
pm@T' 0f tM f#r p»WT.ta l#ss of pQtmmBtvm 
tlspou^ fey feemiry a»i tfe# .i«-a©atoti©a of th# 
p^fca-a#lm, ttosugh til® feplaeing actioii of 1 Ions Irtiags '-Iti.© 
pota®.3.1taa l>eek lato .soliitl-oa -as it i© ne-aaM foy gi^wlttg plants, 
aM CS4| in a rocent publication ttuat • 
til# asomt #f po-tftsslitft fey Mycrolsls was ttsawt-
i»g t© «iKmt tte#® pm*' gi'^oa as 
-QM.m&. large «f pot&ssli» m^m s-eplatsM in ©very ©as#,. 
0=1^11 ia tto .&eicl- i^&tmm whore not .#P,oti^n. CaCOg tiaa 't^ea fe-
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as fepM-s. iifd[ro3Ei-<a0,,.. aXtimiBXK hydi^ oxid®:, s^" lio„e aolt misEl 
.ajuailiwa silieatp 
feHicm easd Stmffcsf (25) reported, iBfXtieae® of soil 
m th.m --rtitilafetllty &t sslta,* WmtA tliaip -i»oirt£ ll»f 
fomfi fchat tiif ab.g©i?ptioa by soils mm a©r@ iima 
and almimm tlmn bf silica*., 'ftmm- ms mvf little 
•b#%*®ea :tim %n£lmnm -of, i2?on and the mSx^mm 
It wmB- ,i&l^  faiSKl tMt the %d@€5i?pti«n % aoil s#ll©id« 
ir&f. iuflttsasM -to- #oto mtimt "bf acifiltf- 0t tla© -©©il#,* . 
Some forms such, as potmseiian sulfate, pe-tassttis di*fa.|^ i©g0®E 
pliospbafc© eiKi p t^mslws n t^rat# to hm bjof© or lesif 
aimilame ms ttm 'liydisog©ii ii©#iwe&s®ja„. 
®Bd Itai'tiii {10,5 .fo«d tliat fci» s i^t,iom of iKsta^siiMa 
salts twstmmm  ^ ttm ©-:«fei?fi#%mfel© ©aleim in smffieleat 
•smm&tm to be sicnlff^ -aat* .& ms. rnvSMmb that tlia iBer#a.s-«4 
doliibllitf w&s- »©:?©• Of*' 1mm fw tti® pe^aetion l^ €, 
tafete plaes toef^ or® plaats w&m alsl# t« «ltiiiES»w tlie .•eemstlfca-
oats fw&m. 00ltitio.n<, 
&^€fis M C-6) *d© a s-tMf ,®f tls® aa^JiRt of ,p .^assi-» 
bf it c©ll©'idal 0l,ay tli# fete cl«f' 
reag^d f'fN3s ®e-ia to basf«» Thm ipostilts ^showed tJiat tlie ©a&uat 
©f ijotsssiiia ml3aof%sa laef®«s®4 alaoat linaarly with tte 
of allaliaity tmtil tM g-atm«fel<m ^apaslti- f'or «»s aestFly 
re-a©liM» O'tiies* a-«ta iiiuieA-t® that s#t@i»al, of Feaetioas 
mmj oeew la fecid oi? toa'sie s,oll witto -ecw^a "bsaoe m»<a tlieljp 
smits hj tlie aAJttstsasak &f % ic l^ c2,r©g©a'-l©a eoneentratloii,#' 
m 
It wa® tr©ateft@at whicii wil3 increase tli©. 
loa eoii#ent#ati0Mi qS m mil will fcefid d##r@&0e its pmm^ fee 
i'ol!i bsses. Em^mTp If the !iyd.»g#ii-ioii ooic^ntration. of « 
#0il' is i4«3tt eligtii;^ € l5f' fchs ©fwimleat ©xefsKSije ef 
ims&M may be ezp -^efcad* 
.2% -Wfts siig|^ s%@i fchr-t calcitaa adi:®# as ^©mrUomt# 
will aefc.ag « "ba## .mM aentralis® %lm Fsstaml aelditf in tti® 
soil "out will aot lil5ieiTto any approciable ajaotmts of bases 
:tiatil fell® -mUl^ ty is practieallf ^11 ae«%mli2®4.* uliea caleim 
Is adixed ifi the £©» ©f caleiuiTi cai*lKs-aafes a iieuti^ l ot aci€ 
soil hjdi?og#ii-i©n esneeatyatloii of th# mlxtei*® Is either 
imiiiaag©  ^ ®r sitglitly iommA., eettsgQixsofclf tlier© i& sa 
©qiiimlmt exeJiaaige ol" bases, 
fruog (80) ai^ hftais©  ^fell© f«e%- tlmfc soil eolloids aP# 
ii^ of%«ttt in tiiat Wi0j tonfi feo eouserve plaat; f-©od ®l0settt».y 
siich as potawsitm,, hj imldlng qw absorbino the ol^ fiemts in .is 
fo» ««aa#fc. fee .»s<aily i©:.&®li0€ tmm fch© soils. Saa% 
•soils 10W i«- eollaMal aata-ylal, tliereby,, i#se m Im^ge portion 
fcheir pJ^at food eottstltments tii a»img©, ifat;©3P» 
c;s6} toportfd timt f0i» p»viqtt0 fe& 
193# it wa-s- that potass In® feat m ip?«ter r^ plaeiiig 
aetiirity ttiaii eal:s?lm» B&wBmw,^ Mm f«0t t!»t .ealisitim iisjmmllf' 
etj^ Ma«® a lax^e p@ris«iitmge ©f- tli© tet-al P0!|>lme©able Isases- is 
0t til© sr@at .mf-finitf .#£ calcimi f»r the mmhrniigB 
pl@x*' He eallsit attsatim t© "lifisfaet tlmt whsn pot&sBitaa 1» 
apipli<§€ to m soil ts&@i, place imiwmn && baa® 
of 'fete galfc .s,fpli#4 ituS fm soil-, bases. ftm soil .soiiitio© 
1j@0©m«« oaly in t&e "bmm appllM as a f®rifcill2e.r 
hut -mlso In ^©agtttiieafcs ^rlglaallj'' is tlie- solid eoa- • 
pOFftmta of tli0 soil* 
"tSPI 00»eltid0d Mmt %im cxchanoo complex of itj0 soil 
is of salts of or uior-s ali^ alnc'-^siiicic acMs* 
4# Mi0 soil wmiii»vln[  ^ processes tak© plas-t;,; tti^ , in 
•BQtl solutlo;-,' eoisiat cVlefl;- @f ssleima m^eslixa*' 
it wms pQi».fc»<i t&e mmma. vhf emlelten bM' aKirpt©#li« . 
-mm tim pm^miMmt hmms of tl->o abaorbin.; complm.^  
fimtt&j (S7| B^hmlzed tfce liaportfjnc© of tte flxafclojs of 
potatsSm® by sofls. H® stated tliat wfeatiewi* potasslto 
applltt to m Soil it SJ'S««»8 ftm&d its, tim npp&r l&fmn of soil 
and was. .»3?« or less inaafa-jlafele to plants.. it «^s pointed, 
out,, tlmt fl»i, fdtasslTM wm mt totally ma'ro.l.lal)!®: 
tm pjanfe for fcl® ,roplaseam& "feaseg mf .s#t ime % 
laftosgea lons'., it#ll#j the faet tlmt a^s,itl-t vi&m werf 
|sot-®s% ia r#|>lse .^ing !>»,»##;» 
1?<5,31r (SSl *d# & stiiiay of m &t Hmgeimtom. 
silt loaia f©tta»yl¥«i«. tiiat Imd re##lir^d s fca-%gl ©f §,.000 
foimds 0f potass .ium elil#i€4@ o'fei* a §0«3^ar p«i*lod, fijey foiiail 
tlmt. at th© ©fid of tb©-pepiM ab©ttt. oi®@«li»lf «f tl» p<i;,assiim 
©IIIqfM© ima gone ove  ^ lato m a»3e® (W less IrssoluiJl© fomk» ®b« 
mliwrnlM of tfc« »il «©.pe iaolate  ^-.saa'.suhjedtei. to- f©t;i*O0riipiil©»-
•eli^ ..0a3. laia %mmc$ analyses. ,1^© r©-t^ ilts of' tiie wo.rk l^oir## 
tlmt .muscovit® was, forTiOd In t o colloid'sl f.3?a«tlon of ttoe soil, 
tteis •QmrnittS-ng til®. p<jfe^stiaa f»i© m f gi®.. 
mmamwsAL 
w%m mf 'Wwmmwm 
tefesti^atloiml work reported li@r® <^oiisiS'fee«i of a 
©f lebei*afc©]?|' aad $v&&r^uBe Six atiidies 
w&T® {a I tli# &iislfai» of' 3.0 W 
til# tiid pfeospboriis, oad ti» potasslma coateat -©f 
mm •pl.-aiita gf©m^ m\ aoBnal an# m. Mgli^liw© 'SGils^ {eJ th& 
effaet of -ealeliaia cat%0aiit# es some ipeaetions in. 
aeld  ^ central and basie. soils., (d) Ww e.ffset «f e^rtmla ealeiiia 
eo»po«tiids oa tfee #»fegaig».aW«'afld afallmfeM potasslwa in acid 
snd toils, i%) the absorption csf' foteasittB asd ealcitim 
hj I'lMS'^ gaale eolMi<ls, If) tlie ^felelogie&l ,jflxatiom ©f potgta* 
,sf-u» to ..se'vitFftl io«a ' • 
®i® Mmmlfsmm aa€# on tlx# IB: liigfc-li®© or iio-..c ailed *'alki.ll"' 
soila w©r© for :r#B«tlo» |^» aarbonat#-## total and .amllabl© p.otas'-
sltm, total .saii. available tiltrO:S«,,- «»d total aaci sTOilftbl® 
plioapiio.ras, 
Oora plgata g»«i on a »iSiLl mBil a W®tost®r 
gllty «lmf loam W0:r© angdt.|«@d, for nltrogoa,. plioaplio-ras, aaii 
potass.lton at aifferent stag©® of growtb* 
flie of tlio ©ffeets of eal©i«a osypbomt© oti 
' til© "«x©lifcaag@ remctloaa iiiel«d®<l <l®t©niinstio»@ ©f total esc* 
©tang©.^  ^ total base®,) ot s®t«ra.tioa,. r#«etlo-n., 
^xclimigeafel© fc^lrogeuij exelia,g#a'bl© ^alsitjn .^ emfesaga-afel® 
potassliasi a»d m^roilabl® potassfmia* 
#«• s© *"• 
la fetei^ aiag effects of «a3.elt« ©a tli© 
mmllamlity ©f petfes:s.i:ia,. MmsMm slltf e2a|- lo&ii and' Tm&.. 
silt wei»e with ealoliaa. eftpteaat©, ©alcltx-i 
id#, a»d ealelta stafat©. Mttm gl days 
t&e ©xeimiigeabl# asd sw^ailable |a#t:a#sitai-w©r® df%«^miii©d» 
The absorption of potassit® :aft4 ealetma hj iaoipgiaiie 
«©3.1#ida was on inoFgsBle ©xfej^ meted; fma 
ailtf elm? l^m. m4. filt ':!©««• fls# ©©Holds 
©l©«tfNS!sli.ii.l.y2#jl -aM tm&tm. with •ga t^iti.eg of 
eM®riti® m& ealeim ehloride, singly «m4 in .0©i!i>lxis.tioa, 
After ttm- t!» inorganic colloids were leaei»d wltli 
water am fclm aa®«it.s. of pokmmimm ss  ^ealeiia 
d©t.#i^ iae(l $M til© l#meliat©« aia@i»t.s ,pot*®slTm aiKi 
caieima wmm determia©«i mht^&cting feii© aaotilits 
Of tiis oljt&fciii in tl3.9 tmm tit# tetal .mmmiUB 
fli© fixati-em of p<^as3i«sa. al-»®#3*gaiil«s. ms s-feiadied in 
tmm ,so:ils.» Bi© soils iissd w#.f@ a ^©bsfcei* siltf elaf • 
ld,aa witfe. e.'vmmg  ^ potgtaaiaii mntmt., a lt«&®tap slltj ©lay loam 
wilii. - a low: p0ta##lm « W«l»»%@r siMy elsy -..low 
ia :0a,0%, a .•Cass silt loam, m faiaa silt .feaa;, silt 
l@-«!ia# :lli'4&f ttj#. soilt , 0tei»il|g#d .^ t^ mtM witla' eiileiiBa 
e-aifljonate-,. Imo'etxl® t#-d wltla m soil mispeesion and 
iacubat$d «t mm. teiap^fatar®.# 1^® mvallabl# potassita wms' 
after one Bioatli in «il .@f tfe# soils afi®r fi.w 




Tim, pH d©feemi»ftfeions wor# made hf fela© 
metlios* fla© ••eai»lj©aa't® 
ft# e'aieim e.«pfeofl.at#, was il»t««aiij@cl h-f ^oillne  ^ fpstsa 
0f soil iifs 40 ©-•©. ©f S/M tt<5i4. and. . 
tin?; tli0 filfcrate vsrltb, ll/lO aodiu:a hydroxide,, mslmg 
phtlmlete. as th.e indicator. The total was •d#ti.©i?iaia#<a 
% til# ©»••• amilmble. pot&asli  ^•«»• 
d@t©»Sa^d hf t!i® Asmrfiiltnu nXmr of Bolilioii, frmsM 
_^arid. IS©)# Hi# t«t«l iiitj»#g»a «g. &i0ysi..n#€ l5:f -tti® 
e|em'ahl a^tligd as €#scrlb0fi %'• f¥9€ mn&. (2b). . 
(2S) B©dlfi<}ation oi tlt@ ael# aftfethod was tsied 
to- tfe,® al^ pat-^s,. %ta:l 
tof %im «i5ft#;sliam nitrat# method, Twaoii^s (31) 0*.C©t I ^raiftiria 
aeiA wes fsusployM for available phm-^tmrnM^ aiti*og#%, 
-phmph&^mkB^ «Ead potas'si-ma content of ©orte plastts w@r® 
sii»<l by the "Diioraton.,. Gormer, siid .feasor ITS)* fli© 
fro-e#-€tar© »eob©i«id®€ hj s«!iio3ll»a%«i'g0r mnd i^les^slma 169) 
for '«l#t©3 i^ilag %}m -©r-tehass# capacitir, t&e total tti# 
e.3c:eli«g)&afele iift3:i'0-g©m, tim ©jrelis^sabl® ©al-feittm,. and tli© ®x-<. 
©Iiangdalal©- potasslm m.m tollmmA .^ Soa® €ifftemltlas were • •• 
witli tMs mtfmd In det^ rsiaisig. th0 ©mliangefebl® 
ealeiiaa  ^ im tli© 3ii#i--»l'i®© atiils of soil# to wliiela Imrg® •<|aaii^  
titles of li3» .iiad %#©» added» ' fli# maount of «xefeRiig©®bl# 
• *• 
caleitea; hf ms larger tliaa tte t#t«x 
olmmg© ©#paeity* Is ©Mer to «wi<l {3S-I iiefcliod' 
wm lAiieh involved a see#ii4 IsacMag ©f tM soil • t^tk 
aeei'^ te. This avoided mm& of tlie ^Iffictilfey but %tm 
,s0lls 0datftiaiiig tlis  ^ la!r»£;est appll#.®fc:i-0ft of ISime s-tlll mmh* 
tallica trnm e»!i{ms©mbtQ celciu-n Vbm tlie #:K;©&®»g© •@apat>i'fef ©f 
tim soli., 
siasi®. amsf* inwsti:|p.to'rs feiifti tia&t ita^- wmj dmmmBe 
taa© ftifailmbilitj of pofemisliaa, tt. mm feli©w#it' timfc pessli^ ly tb.® 
wifTOteetiwse.as of th© if i-lime iQils ,^ .is tm& taiglit fe© tai# 
res-alt'©f m <lti# 'tsas excissslw 'amamta 
of oalsim earbomt© and calcic. .bifs®i»'bojsafe# present,• M aa-
#lysi# w«» ®e-i# ©f If hi^^'i-lim® a©il?s tmm fctie no^tli-
©#rttiFal p&t of felie flie soils w&y® feron t^; to the 
ari«:i3., g3?Qmt€  ^ -mA anal-y^ed fer ©mr on« 
«t©.s,. tot«l 'm& .sfailafel# potftssimmii total amilabi®,, nitro-
geag\,aad totml ai&i .available phoapli@^f«e«.« 'Tim #€>11.0 laeM ar® 
sli0"®a ia tabl© I ,tm«l tb .^ i^ esuits #fefeain#a p^ssmted la ••. 
tafel^;ii.»' 
All #f t;li«. st»ils studied m&m M«i« In rea'etieit., ^Sftglag 
timm pH 7..SO te. pi 8»-30, All soilS:, @»#pt tlwae.j^ ba^a a fl 
ml«© hi|^ ©r t%mL. 8»00„. 
fla0 #mleliiji G«.rt>osiat« eoateat ©f fch# 12 soils i»a»g#<l 






t Soil •ffp# 
\ 
t 500 Wb^tm slitj l#a 
$ 300 ailt .1®:« 
m m Webster silt Iims 
•i im- Webster gilty %m& 
§ mm Milt Imm 
vm Webster allty ni&y 
m §mm •silt 2mm 
9 m *®bster sixty ©lay 1mm 
1 
is tm Webstar silty #l*y %wm 
u tm jiM Tffa ja'jiii: iiPL'iii. Ajct'inft. 
IS mm .«iJ.t tmm 
-siilty #iay 
•*. 39 » 
I  
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m •''4:0 » 
mm m m^r&lntlon 'bot*#©!! tli© pf£ volw m«i th& 
•ealeittm ©arboiisifea e©fife©ii% •• ©f tbe toSls .^ In ths e®a® o-f 
tl» sQiis tlmt the-lai'gest smmttsmt ^mrnuntg of 
©•alcim •egypljoiia.te-# All. -#r ifa# »il# wem e^^amfcively 
In fc©tal |ic3t«:saiii3i:.. Tim Webster siltf ^-elfif l#sta,, #ldl,. 
fcmiaM. th#, .a«juit, 1,68 por $#»%* S l^ls 2101 aM 
10101' 0oiita,lm®d tlie ;#a6ll@s,t df t©t«l i^ ofessslma j^, l.:57 
,|>ai» oWfe. Siieli :fa0.ntlti©# -ot tefcal pjt'Aeslw ssiiotiM be lajpge 
emmtgh t# lasmr# giifficiont available nstotslm t&r plant 
gFOWtli# tbe resaift^ a fctiat tlie iaa:|©i?4.tf of tii# , 
#olls »©2% in available patrsestes* Am&owiSlng fee 
IsBlieliji. fimog -aaci ®¥©4 CS#).,. mtlw with l&mm ttim ISO p.ij-.a, 
Qt potash a©«(i potmsstiiia f<5rtillgatlon,,' tli©,®© •©©nfeainiag ISO 
t© 200- p:»p*&.•». &f p<stmBmlviir: respond to a-ifiitims of 
aiid ®©ilp 200 or -mom of pofeftsslaa 
will ,p^«bablf net mmA p»fc-assii»7i f^rbillmtioa* On this bm-at# 
thm tm  ^milm, 1101,, 2101, 3101 aad 4101,. ixjtassliamj^ . 
•sevm ©f til# »ils., Ifieiacllng all of ttie ©tlisps sfeadied @3tc®pfc 
10101., would pipobablj m&pond to 11J t ft5>plie®,tlons of jjo taali 
f^rtiliStars aad soil 10101 Ims available f-otadalBm 
30 tlmt patasij. fe£»tillamti€» ia 3SMlf fes be mm-sBm^0 
fb&m mmM t& hm m eGrTOlatioa b@t*^©Ji tli# amilabl© i^ o t^aa-* 
slum and tti© tietiSl piata#-s3:.iBi conteafc ©f &nf of fclie.. sells. 
Soiw©"^©!*, there ms tas»  ^ c0rrelRt.1..oii tetweeia t-h© iGMl&ttm earboii-
mn%mit md the awilabl# Jli# »ila eontaliaimg 
mov0 ttiftm- 20 per e©»t ealclwm eai*bo!«i%-e e«ataln©d less tliaa 
ISO p*i>»ia# f>t a»llabl@ potash.., ©.oil.® 6101 safl. Igl01|, 
• ^2. •» 
atwS fclie soils ie&s tlinB 20 p&r mnt e.sleitiiu 
eoiifcalnt0d mure tljaa 1§0 pAp„,s.., #f jmtmmii* Soil 10101 
eoataiaed tli# l0-&nt aaetiafc of .calc-ltta s.a3?fe«)aafee,, §*14 eent, 
and fcM lei?s©st. o.f «vsilable pot^ mg tSl *0 
fhe tdtal iiStTOg©!! mntmt &t the s&il® ms mi^ ng 
fp©ii. 0»g?8 P&3? e#»t: to 0*.i6*7S EoweTOr,. fill ef tti# 
soilg wer# 1« in aitrst##,!,, .rangisg only 6 p»p».ia.. t© 25 
the a^ei»0.se beiag 13.8 p,p:#a-# 
Hie t©tal :pli0spii0jras content mj*lM .fM>!S 0*0^1 per e#at 
to O,»10OS-j>©t» o©Bt., the of tii© 12 soils: 
h^hiL  ^ 0,.QC3SS.» *aie airsiMfelis pli#s|Ji*J3ms ws ©-ojiipapatif^slf low 
In. tti© imlority of tli© f#il llUl ^ atain-ecl 6*06 p.f .ai.: 
€®,a »®tl 41.01 il#:@S All of th.© soils .^ @xmpt 
soil 4101 contained less tteaa 1» ©leTO was ao eoi"-
relation batweem tfM total phm^immxB -ssd availalsla |}liospiiO'in3.s#: 
althr\\ tti^  soils costainiRQ the lai«g©st and amllest siammts 
of total pho-siJlieims also oontainM tite largest and -aKialiest 
.aaomit,s of amilabl© ph,&apl»>r«is* 
iri© •smA 0©iit®nt. of cora 
fli«ts qt»6«s .oa idifekl aai. s:oils 
k 0eiii*<|ii«iitltafciv© analysis was md© plants gi?i>wn 
•mi A .aoF*! «Kd a M,gii-ll» WsfetfeSF sllty elay tesa leeata-d at 
tb©- Agt^ -nomf !%»:* fii@ soils on wbieb, Iti© com was ip*om tmS. 
3P0.e®iTOci , tr#«tffi®tita of potassiwn m& i^ laosplioms f©3?tlliB©:«'# 




pl$% 10* , 8 treatea^t { 
.. t .. . . t 
% mrnm 
M m>- m. o-#c^«0 * ife. SGI 
s- m& m. 
4 iMv *©»• ^ mm m* 
im lb. o-go-o 
•t im lb. 0-20-0 * M l&» ISl 
f mo m*. 
S *• ^ ife* ffii,. 
w&m Wp 29, July 13, m&. %ly 27^. mM m&lfmS. 
im piimpTmymm sad 
flm f^STilfes ©"bfrftlaed si o m4. iliet fefcer# w^m no larg'S 
€lff0f^a0#a . j[«. til# pli#^spti0^i^isi oi»'pofcssaitm 
of tlw mwm vMmw tlie varloya treat»ata ©f tli© %m' -soils.* Fcsr 
tl® ajO:i»l 'soil. It fas fotmd tliat to praetio.€llif -all eas.©» 
feli# centest of piatt#® .^angecl trm. &de.q«e:t0 to 
a^mdaat, Hcwewj?, witli fow- ,«»plf:S them ®#©ae'(3 to'bo^sa ' ; 
, ,, 1 . • 
siipplf of Sies# w^re faii^ l-es .fclmt 
t-akem fmst sqIIs ® 7 ef fciis .|«iie Si .ssi^ limg|f smd soils-
.-4 -aa  ^ 7 of fclis 2? stuplinij. In pfteral#., • fclie nit-rat® •6oii*» 
teeat -of ^ovm gwam m tiw s-©.S1. ma. a litfci© lil^ er 
tfean in tlie ©m«e of tlit.fe ^mn oa tls@ sioi«ai .#©11.* Pmotieallf 
•ail of t&e |»lsttfcs m. tls® fef^atedl -soils lm€ ©a almadiijie# 
Q-f -altrates-, slioig^ag tM.fc t^ fat t»4oiis. imd Itfetl# 
-eff-#et ©s t&0 jsitfst© content,. 
fhf- data AowM tlist lii all -ea®©-# tli©TO was ©a 
®s|>.le pt ^tmsphx>w.B, ^lie mrions ^«j.s.|jhomis. ti*©at-  ^
raeats sppapeatly bad a© appreciable effact <m tlie fli0.g5^1a®i*ast. 
0-gitit#ttt «f til©- -•.''•" 
'ftm potass!t® s<mt.s-»t of feM grotm on tlie two mlt&: , 
- / 
s-t«di#a tmrn fi©f talent t# )ase©2*dl»e t©^ the / • 
/ 
Kiorjatott jiiafcfao.d (TS)., 'Sim eom gromi -oa tlie dlieolc p-l-ots ©f 
th® nofaal -sell ©©at-aiae  ^ slightly l».sa tlmn ma -a€«ifaa.t®.- -sttippif 
.of wlille tfee mm fmm tli© f«tms.s.itiiE tr-eatad s0il.s-
e©a.taS.isefi au mpply,. T>^o results o%tal-»e.d cm tli© 
*1 44 — 
hX^^limQ soli wtre mmmlmt mm mrlmble fclim tkos® ol)tmln©<l 
mi febs li^ mal. soil* liowewr, Ms# plants gmwxt. on the ebe©!-. 
lilgli-llsae mil Btrnwd & deficiency ia potRSsl«i%, fell® 
plsttts gpom oa tto 3ol|.s i*®e«lviiig 200,^  SOO;^  sail SOO 
appllsi&ti.cins of .^ ot«@slu,ri chloride ia ajJditioa to plmmplwmxm 
<3oat-aimd a BMttl&l&nt supply* tke plants gi?©«ia ©n tii& seil 
Fe.s©#iftag 100 ef potassIxm clilorlcle <sO'atato:eal islt#itlf 
Ima. tliaa s» aSe'^ at# fimoimt of potaaslura at ©aeli ;S:aapling,, 
©xeept the Jtilj ig sga l^Sitg .^,. 
l!fcis 'Bffs«is of Saleim §©«© Ilx<sliaa.g© S@«©tJoas 
ia .A©id|i. i#-titysl mud Sells 
1 study ms-fflScito of tl»- ©ffs^ts c>f ltiie-.@» &eid, aemtr&l 
-.and l3ta.sio •soils., .S&iipl#s at -tJiFQs #olls> taiB.© silt le^aa,. 
w@b.st0f» Blmf l&'sm aad w@ljst®3p $ilty ela  ^ l0®m, wei*© tsroia^t 
to the aifwd ano fiaeM Is 4*.g3tllea'pots#. Potas« 
siiwi .ohl#rf.4e ©fid sslisitai mppliM ia 
to tli®'- faaa -silt l#m»,|i.. ;sa  ^ wmjln$ 'amoiaatS' ©I" pota«« 
sitaa 0hl03del® alOiJ© -aiil&i to the ?s't'&st#i* soils* *SM 
tr©at3ii0»ts w©r® med© Oet^ tJer 14 «aci are iteewi. In fable 
After tr^ataent ttm ®oi-gtai»® e©n.t©at ©f thm soli#' was bte-tiglit. 
t© SO per a©a.t ©f tlis s«ttti»atl©a smpa.elti' asd naifitaiasd a.t 
tMs OToaxt ftMltiaas of ti.still'dd water• fli© soils 
kept fallow for 10 joon-*-! s,.. smf t^es tj#l»g t-akois Oetoij©!* gf, 
t,, lareii S sad total © l^iaiig# empaelt|f,, 
total @mliitEg#a.bl.© degree ©f saturation,.- reaetloatj^  
45 
ff ABI.E I?: 
Chitltue 0t fpaatmmtB 
Tm& silt loam 
Pot So>f 
1 •sli®;ek 
t 500 h>,» eoi pm mem. 
3 1000 31). ksl |)«i» a«f# 
4 4 T,, OmOOg -per' 
5 4 f,» C'aOO  ^ •# 500 lb. 101 mm 
6 4 CaCGg • 1000 lb', Em pmw mm^ 
f- b f'» 'Qs.GQ-  ^ pai» aew 
8 & .f*. CaCOg 4 500 lb. KOI pm 
f § 'T* C®0% # IQOi^ !&•» Ml 'p&w &0m 
w " 8 f • cjacog p®i» :s0f# 
11 8 OaGOg • SO© 1%, ECl »©» 
m 8 f., cacos • i#oo lb. mm. «©» 
webster oiet 
1 ®»sse: 
B so©-- lb-, e01 a0ip<t 
S 1000 lb, KGl p#3? acr»e 
y»bafei&g .sllty. .glary-
1 aii#ek 
e so© lb. xgl psy m.e» 
S 1000 'lb:,. Eei P#:p 
- 46 « 
©mltium, ©xofeaagsebl© potasslm., ®ad availabl© 
p^feats-aitw •mrm 4#te3mln#a# • fli# p«p«lts otet-ala#d ar« ah-om 
In tatoS.®8 ¥, fl, ¥11., fill, IX» X# XI arad XII* 
••fh® total ©xsiiaitg# empatttf was d«t@f«lii©:d ia all o-f tibt# 
ti?i»t^©d soils hut a© dlffwenc® mm b«tw«©a tb© ©SEohsng# 
e«paeltf of tli« treated -aud •antr@at®d 'IPh© ©xchaog# 
©apaelty of tti® soilt is slio« Im tatol® ?• 
f ABLl ¥ 
•»# IxehfiKg© 0ap«#ltf of Soils 
'sfe. 
aoii I ©f s-oii 
. . .. f , . • . 
f»«a ®ilt 01.#90 
Wehntmr -^Z&j l&m ' M-*27 
W®fest«i» «llty elay lei® 4S#.,10 
•Ha® remit# show tfe-at wata •©•©asidwikfel® 4ltf&rmm 
tm th& &xdbimg® mp&eitf mi thm tbr-©» soil?#- fsjwft silt 
1®:M had th® sffl*ll«»t ©xehaag# ©®paetty». 21m9Q 1« E« pm^ 3.00 
of »oil,. wh@p'#aB,p- th# W#tost®J» sllty elay lo.itM had th® 
large® t, 4S.*10 !• E.. 'fh# W®h®t®p -©lay 1@^ had aa 
eapaoity of whleto was ©nlj sli^tly l©w®p than ta^ett 
of th© »«h#t0ip silty ©lay l&em* 
At th® 0et©b®i- 27 mmpllmg the Tma silt lo-.a® eontsloed 
11*,SS M. S* total ©3;ehaEg0sble bas#s In th® &i&ek soil and 
approximately thm ««3a® wli»r« .potsssima al©ti® li»4 hmm 
All of 'Iti© ©aloltm ©arbonat# soils ir«p« hl^mr 
In ®x0haiig®mtol® toases.# tli® largest applieati-csa fielding 100 
per mn% exeht-angemfol© bas©#. CsleliaR .r®pl®e#.d toydrog@» 
that was originally la the ©xelimng® eoaplesE:... kt tiie D«0:®iiteer 
9 'siyspll.ng 'the s-oils #.iieb r#e®lwd tM© 4 aad 6 toas ©f ealeiiaa 
eartoonat-® per acra contained a lorg®!' -liiiiowit of ®x0liaag©atel® 
bas#s than at th® Q.et©ls®r -mwrnpliMQ*. soils tkat i»®©«lir®d 
thm i and 8 tm&' of .eal©i«B #«p-boii«t« w@3p@ foimd to so»»' 
plmt&lj s»tt3a*at®a .wl-lii l»as#s* fh# potassltia 
elil®fia.® traated e-oils •©o«t«la®4 tm&m #xeh-img®«tol« 
to».s©s tfeaa tfe® tiRt3*#at«a. soil®' ©r tht«- s®lls- tr®at@d •with. 
emleitw earbonat# -aleii-tt* .Jkt th® 3 safflpllRg all &f tim 
»oi:is ir«r« tmxkA t© eontaiw Imstm #x«fe®fig®atol® 'bas#s tlwan ®t 
th® ©.ftplier sasipllngt* It is apparent that ®©a# of th® 
eh«iig®«bl@^ b»s#s w®r« r»plfte«d dicing th« period to@few®®n • 
d«©@®b®r 9' and h®reli s» I 
Th&.9mb8tmr nl&j latai'^ttd th.® Wstoster gilty ela:f 'loaat 
oonfca'iaed •'a much larger quaatlty of ©xehangeatol® h&ma thmn 
til® faaa silt loairi* ^Ri® lili^-lla® soil, l#bst#r slltj 
l#iBa .eoiitaiR®4 43*10 M» E,. per 100 gwmm of soil of &xch.m$&* 
abl# l]has®®f indicating thmt tli© #x©Jmiig® eora.pl©x was -©(Mipletelf 
filled witli hmmm-Brn iai« potasisitaw alil©ria# t®jMa«d to 
til® wioimt of «X€^iaftgeabl« hmm. in «11 ©f fcto« soil^,# 
Si® iiafctt-lK tabl# '?I1 Bhm tUst mt beginning of tti# 
thm ^«©k fawa silt t&m «s §4*11 p®r mnt eftt«r-
mtm&0 itoerma, "wtien tr«»tii€ mlWa. #alei«- earboiwt# th®-y rmgrnA 
48 * 
mnm vi 
of EGl and CaCOg on tfee- ^oiiaag#* 
able Bases in Soils 









Clieeic 11,85 11.70 10,10 • 
mo 1%.,. mi 11.70 10.11 7.00 
-mm th* mm. 11.90 8,SS • 
4 emC05 17.90 '30.4S 
4 f,. 6€ m m» "sm. IT^SO 20,m %n,m 
4 f.., -Cas-Qs -i-1000 1^. icei 17.60 20.3# 11»€©-
e  f . .  0S0% 20.70 01*.§O W..4J 
s . f , .  e i ia%-#  ©c m %h; m%. 20.70 21.90 17 
t f» ^ 10OO' 1%» i^Gl 21.90 21.90 
© f» e&{j% 21.90 ti*to go .49 
8 f, CaCOs + ©c m- KH 21»90 gl.:90 20.49 
s f« QmG% ••# ic m lb, KGl 21.90 21:,S® 20-,.27 
, ,, TJ^'bst^r GIAW Icwi., . 
OMmk 34.15 S5.S7 29.76 
$m Ib^ M31 3S.41 s&,®s a9.70 
3.000 lb. sei,. S3«,26 32.63 28.83 
. . .  ,  , . .  B i l t y  e l a s "  l o a m  
ei»^efe 4S.10 45.10 41.82 
SO0 m. m% 43.10 «.10 41#SB 
"lom- m, mi 45.10 43.10 41«S8 
* *• 
msei m 
Si© Effects of KCl and GaCO« 
•m. tti# De^e© of Satii3?atlon of sSil# 
Tm&lsmut •f. S. •t 1 
.... 1 f... 
1 
is@e..» t t 





§00 Ito* mi m*m m.m m,M 
TOO Ua. mi mm m,m 
#. f. . 81.f€ m.m- m..*m 
4 f • tseog # ioo' m-*m -m*m mM-
4 f • CaCOg 4- M0G Ife, mi. m*m m»m m*m 
6 IP» G&COg m*m im.m W*TT 
6 t.. f®€!% * mo xh* mi m>*m 
& f. CaCOg ^ «5CX5 tt, , mi 100, m tm-.m. 
S CaCOg 100.00 mmjm 
8 f. CaCOg -I- 100 mi • 100. .00 mM 
s T» §meog, % 1000. . mi 100.00 100.00 9g,.§@ 
Webster claj loam 
•eii#efe ii»is. m,m- *rf*m 
•§m^ m. SSI 87.so m.m ff.il 
torn ito.. njx 86.91 m.m m*m 
Wdfester* silty eiay ioam 
••rnm&t 100•00 xm^m m*m 
SOO !&,. ml TO,O0-' 100.00 m.m 
mm lb.- m 1OO..O0 100.00 m.m 
*3 FTI- • 
•r4 43 
0 1:1 S9 « 
E 0 •0 
# 1  ^
A 43 
# y. c H m 
4a M 45 w 
•m 
m i3 <4 «6 43 
•4 
Si 
« ©: 0 
•» rt 
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Ss,® Effe-et <$£ Mi and. CaC'Og .©u %|i# pS #f S©H# 
'I • ' 1 1 , 1 
:0-ot. 27:Dec, a 
5 f .1 
. ! •  
iJtiiie 24 
• t 
• ••, .. • : allt 10M 
C^ek . 5,S9 . 5*4S 5«0S 
500 .lb,. ICl &.gT $'.80 4..SS. 4.T? 
1000 Ibw EOi 5.31 4.ftS 4.-88 
.# f, 0^C% 'r«50 7.40 6*tS 6.56 
4 f» CaC% +• 5©0 EGl ©.•as 
4 f'.. Qrnm .^ # 1000 Ife., r<-ci 7 .St 7  ^ 6»t© 
S f, OaC-Og 7.»:S4 7..4ri 7.18 
e 'f, #• soo », E«i 7.52 7^SS 7.;g4 7. IS 
6 f» eaC% .1000 Ite.^  im. 7.45 7,,« 7..It 
8. t,,.. Ca80g f*i7' r»m 7,53 7..2# 
8 f*. Uae% + SO'O 1%., ECl ''7,m 7..M 7.::aS . 
a f» caQ-os .• imm ,ife. ECI 7.51 'i^m-... 7.18. 7..0i . 
,W@b3t$p ,el#3r loam , 
7.00 7,10 i#7§ •e.»M • 
500 101 Tm i..@9 B...60 e,4t 
1000 ECl , e*ff .... „i*7# . ., ©.•..©S!, . ..,6»« 
: W ® l 3 - s t e 2 »  s i x t y  e l i t ¥ „ . l € i « a  
Ch^ l^c 7,S5 7,61 7*:4§ 
©00 11},..101 7.80 7 .^&3 . 7.,M f»..50 
1000 !!>• mi 7-*7S 7»,.40 7^J4 • 7.:S8 
maapllag.. Most of tli® soils liad b®©®a© ia©jp@ aeid In r©6®tloii 
at thi« sittiipllng.*. fh« pH.of tii# mils that potassIot 
ml©n@ was Iowbt ©n I>#©-t»ljSF 9 tlisn .0©t:©b#ip 2? «n  ^ api^ oxitaat^ iy 
tJi« Mme potrnmlm. a.»i e-gkiei-w e«rb©ftat« hiiii hmn sflAiMi' 
in ' 6«felkstloa:* ' 
at t&#' s s-m^llag mil setis «@-r© ©oii#ld«p«l5l3r l,ow@i» 
In pM than at tti# Ostol^ r B7 md 'tti® Diieealj«r 9 siKpltngs* 
fh# pM of slit I©«. 'trm &-*©® at October 
g? stapling to §»0s mt tll® s -ffe# s^oil# that 
feisa. hmm tr#at©d with potusaliai eh.i©rM«- al©!!# wer® mor# aeici 
th®a tim eh#©k soils#. ja ©f th® s^olis tr«»t#i^  with ealeim 
.©©fhonat© m& potasslmi shl,©ri<t® mm below the pM 
of tb0 #oiis t'i?«.Sfct#d with ««le£tia eartooftat.® al«kii«.,- axeept in 
th®-.so-ll® ts*.©at®d with 4't0as of ca.leiii!i earb©nat# in ©'OTi* 
bln.atioR with 3.<^0 pouacla of potassi«H l^opid«« 
At th& Jim« S4 BmpUng -tti# 01 ©f all soils was .still 
l©w®r than at th© Mar-ch '3 .sawpllag* fh# pH of tb® #i®ek soil 
<l®or««s«d frcM -SiSS at th# btglEtaiiig to 4'»7S «t th® «iid ©f 
th® ©xperiinettt#. ®i© soile th«it r»®«iir«4 -ealeliM eg -^boraitt# 
also di®ei'#af«d mnrnM^pmblj^, the ©eeurflug 
im th® 4-.t#ti ©aleiOTi soils# 'fh®- fiata ah©w 
that potass im #3.1®rld® the amlfiity .of Tmrn  ^ slit 
iQEffli in p-rfi6.tlc«lly all eas®&* 
Th& rmmittm ef th© «i®lfs©© on th©' Wmto&tm ©lay l©s®i: ©lid 
th© WeOmtm?' tlltj eMy 1©« sli-ow that in ©"^©rj ©as© th© 
P0tas.©.iTaa tr©ftt©d .soils w©f© l®®#?" In pil thmi fe© ©.h©©k soils. 
- -
la s® st.% tii® 0©%#te©r tf f»«i D®©«b®r 9 
asBitliagt: ifeia# «s -a. Bmmto&t larg» d@»®«s® in pi at 
tli« l aud ^ua© 24 samplings All ©f soils' w&r& mmm 
aetd at tli® «iid ©f tM# ©xpertoanfe than at tli# b&giimifig,: 
a.-© .©xehitiigeabl# bjclrogen co»t«i»e<l In thm fcitop®© soi.i»' 
stiuSitd i« giv&m In tatel® IX# 
13a@ fm.m silt ..losro tli© l-«a*g©st awotmt of ex» 
Ohan,_;6abl« hj&mgm., 10»05- II» S,. per 100 of s< i^l« fh  ^
" I^fty loiMi oo'n.tsi»ed!• .E»- p©3? 100 gp-ms ©f soil,#: 
t3s« silty clay l©aa w«s satuj*»t®a 
witia teas##.* m© ©x t^e»g®&bj.# .hf^ r-Qgea of •f.smft itllt lam mm 
a®©r#as,«d Sm sM s#Hs tliafc ©al®l«ia -oa t^ooaat®, tb« 
hmmvlmt applleatloa b®J.ag tfa® #ff®.et;lw* fhis. 
wm at th© Dec. • 9 ainnpllttg* 'Si© sollsi tx*«at®<2 witfc 
6 &m 8 t'©»s p&w affip# emlelim ea^bomml/® eontals®  ^a©- as* 
0li®ag«atol-e feydrogea.# tb# -s-oil tliat f©e®l¥©€ 4 tons • 
pm acri©-of csaleim oii»feoiiafe«. eoataib#^ -only 1*44 l!» per 
100 of soli. 
At fcii© Map€sh. 3 ssmpllag, was « d«fiiilt® incrsas® In 
@3:#J.TOg»&ble hydpogeu in all soils* fb© s-otls fcreitted with S 
tons of .calel^ an m '^homte had 1*41 M# B, p«3? 100 graws of sallt 
, ttie soli treated with 4 tons of caleliai ©arbonat© 
eontained S»*23 M, E» per 100 grams of soil# Tli® potassIm 
efelerid® ®0il8 ©ast^ alii«d tli» largest iBiount of »3E-' 
oto,sag»atol© IiySrog®a, tli#y wer© only sli^ tly lil^ ®!* 
t&Hfi th® 'Qhmk s-oll» 
^  '  \ "  
fA8T,.3 TX 
'Bm Mfmtm of KCl and CaCO- or tb# SxeiiiKSg^afcl.#' 
Hydrogen In Soils 
CM, par 100 grajjis oi i.wf soil) 
% t 
t Oct. S7 t 





" ' . • fam silt losa . ' , . " 
dtools lO.CB . 10,30 11*00 
500 m*^ wt 10,20 11.79 14*S4 
1000 m, xoi 10.00 lt#iS 13. 
4 f* Ga C3 4.00 0.»g5 
4  T , .  mCQs  *  &00  U i  rci • l.»S4 8»#l 
4 f. caoog # mm ». , ^C1 4.50 3.,« lo^i 
0 f ,. CaCOg 1.20 *#- 4„-4S 
6 -f:. 0*0% # S-» m% 4.,.S4 
t f,. Oae% 1000 lb . CI • 
8 f A emO'Og .4*' 1..41 
S f , CitCOg -f 600- »-» J:QI l,.€l 
8. f Ca.COM + 1000 » » KOX mr- 1..^ . 
. , elay 
4.14 4.70 
gOO^ 111,. lai 4.m S.»1S .S.-Sf 
too^ ...• 5.01 . 9.44 
, , , , siltir elEF lom, . 
€l4®0fc urn 
500 lb.. ECl -••m- 1,28 
1000 lb« E01, mt' "W: 
* s s •• 
l.-, 
•flj©: ®xet3«ag«iife3.# &f th# ©l&j lo-m «« 
fomi teersase -itoer© petmstim ebloj^ id© had b#«n added # 
fhis occwr®# in all ©f pofcasslm so:.12.s. The @x-
cl«ag«atol© liydrog®!! was also fotmd to Iriersas# during tlie tl»® 
the ©oils lia lii© gy#«iikoias#.* At the Octoh&T 27 sampling 
tHa eiieck and two .potaesitiE trestM soils eontainad 4#14, 4.«86» 
and §#01 l.» 0x^a«iig®abl$ hjar&gm pa? 100 ^em® of soil, 
at I mareh 3 swipling*. thm^ cestainsd 
8*51» 8»Sf «M 9.»44-l« 1*. pm  ^ 100 &mM of soil* 
Hi© .r«sulfcr obtain®#, irlth tfa® Webst©!* silty elaj loa» 
gto®i» that wm m exchangeafel# lif<5rog«» In my of tb® 
fcr««t#a <a? mt3?#®tffa. suils: in tlie ^gianteg ©f tli# experiment-# 
How©t®i»* at th® s«pling, on 3 tb«:s© soils eontained 
as mucli as 1,. 72 "M, B. ©x,eb8aig,®f-sbl® hy^Qg&n per IC® @i?«is ©f 
soil-# 
«ff«ets of - j5©taeslM»i elil®rt4«' amd ealeitm ©arbonat# 
-©n the «3i#i«rig-©a-tol® ©-®lelwi at*« shorn is table X-»-
Galelm carb©nmt-e the -®xciiaiig©'Sibl®- e-alelwm 
content to a ecmslderebl© extent,* l©i»® «x$iiaag«able c&l&ivm 
was foimd in- tli© a oils treated with ttm 6 aafi 8 tons per aer© 
of csleluM earbonate thm the tcital .©xolijaug® ©apaeity., Scaa# 
til© soluble ealciwsi iw-s no doubt to®i«g m@asia*®d as ©sc--
-^aaggHabl® ©alei«a «ven tlio«gli tb® metbsd suggested by 
us®d, - - "  
In- g»neml tb© s-oils tliat rmmlvmd potassiiaa l^©rl-d© wmr% 
sli^ tly Iswer la -exehaag^abl# enleitm than t'-e chock sail ©!?• 
tli# eftlei^  earb©mt@ tF®a-t®«S s©lls.» In most cases th® ex-
of KCl and GaCOg on tiie I 
able Calcitaa in Soils 
I I I * .  R ,  par  100 gravas  o f  dry mii)  
* » . 
•» »• 
Tmntment :Oct. 27 :D0c» 9 j Mar, i 
• }  .  .  
a Sll SoS 
9»55 8.17 .6.79 
§00 »* ISl 7,.^  '6,44 
1000 »>• E01 9,P6 7*fl 6»87 
4 T* ema% lf,»W 17 *37 1S»77 • 
"4 Gi^ GO» •!• iOO' lfe.» EOl 17,65 IP- • 
4' T * GmOOg -t- 1000 th, KGl 17,71 18,,.17 Il.ts 
6 f. OaOOs•. 
• ' ' j It j' , v .  , l  
e f .  aaeog  ^•goo Id. mi ' SS*S4 22,20 l€.7«i 
6' f • -SmCfOg  ^ * .torn ih* wi E3.»7§ gg;,77 IS .,79 
•8 f.* e-ftCOs 28.62 ti,»S0 se...07 
a f afta%, # BOO ib» m% 23 A 58 2iai M,.04 
Q- S'iiCOg + 1000 lb, 101 28 .,52 27.„SS 24.15 
W®liat#2? olas* lo©ia, •,, 
®l#0k 36.68 .|SS.,S9 sg»55 
SOO-. lb,., ESI 36^21 5s*,88- 51,63 
1000 lb,, mi , 35.94 . 54.*^7 ,  ,30:»7g 
, s.tlt;T claT lo-am 
CMe& 44.05 42 .21 40-*S3 
500 Ife,:. 101 4S.70 44.03 40.40 
1000 ii>,« mi . 4S.88 ,,.. 41.S7 40.02 
m -
•Qlmmgm'bt®. ealelisa ©©atent a#€r#as©d during the cours® of tli© 
isxp@ipim©nt« Th® qu^antities ebtained at the M.ar©li 3 sainpllng 
wer© eonsMerably l-©w©r than at t!i« October 27 smpllng* This 
€®or6me©; In ©xelisnfeatele -ealcliai Is «xplfi5.o#<l hj the. fact that 
the soils have becorfte more acid lia reaetion aad hjflrogen has 
replased soBie of the caleitaa In the exchang© ©oaplex* 
•^1# Webster clay losmi m.d th« W©bst«r eilty 1mm 
©ontaia.e.a 3-S#6S aad'44.051«' ealclm per 100 
gpinris.o.f soil,-respectively* fmmmlmm -©hlorta© tended to 
<l#ere«®« th« ©xehan^ embl# althoti^ .' the was 
eorapiirftfelmly small f» nest eiis».s-#. Ml of" WQ.m soil© 'Con-
, t«ln#d less «.0Jiang-©ahI# ©alsim' 6t th.« ^mA of th® e^p®i*inj©.iit 
thsai at th® hsglming..* Hi®## results mrm siaiilftr to thoses 
obtained wltii th© 'Tmo- silt lo»t» 
•fli« ©ff®et® ©f potas#im eblerid©' -and salcltai cartoonat® 
••©n 'tJie • ©xdiangesbl© potassiiia in these'soils w® show in 
table XI# -•"•• • 
llie fama #ilt l©.a« tha-largest .motmt of 
ehangeafele wber#»s.|, tfi«'hlgh«liifi« soil,# ifabst^ r 
silt J clay lo«#. contaluecl-  ^ th© small®# t a»ot3»t» petasslm 
. .r •• ' ' ' • / 
c^lorida lEict»#ss#d ai© saaoimt of ®steh8.,iig®abl® p©t«®.-slm la 
®v«r;^ mmm m statistieal analysis showM th© incr^it## t# 
he si®Blfleant.* At th®'October 07 a«pliiig th® ©aloltsa omfto&n'-
.®t« tr©«t^ -soils h®a appr-©xia«t#l;r th@ smm asQimt of mm 
<rib.iaig®©l3l#'potassit»a mm irfts"fomd intth.® clutek #©11« •%« sm® 
was fornid at th© Dmrnmbm^ 9' earapilagip. althstigh th«p®' Bomm 
tendene^^ for soils tr«at®d with larg# ®iowt'S-' -©f.. cmleitw 
m SS » 
tSBIS ii 
! 
EGl end OaCOg on Bxoftgag#alj1.6 
Potasaitua in Soils 
Ci# per 100 srams of dry #0il|. 
t I • i 
i Oct. 27 : Dec* t t 3 
, ' .  "  •  ,  „ /  • s i i 'C  _  
V •; 
3.?0 •1..S1 t^m 
&m lb.*, mi l.»«' 1,^44 um 
1000' ici 
•4'  ^ •C&.00g 1,:30 x^m 1,30 
G&eQS + .500 Ib-^ . 151 1.34 1*16 1»14 
4 f. imS.% 4 iOOO », • 101 1^1 %^m 
& eae% i.,a5 l.».0S' %.*m 
a f, 0«G% # .§00 lb.* KOI 134 1.51 i»m 
# 1?,. e&e%. + 1000^ lb. , KCl 1*45^ um 1*30  ^
B t* emo% i«;ii. i*.0S 
8 f.» C®e%. # 5«>' !!>.» m% i.*m l.»35 im 
8 f« 'GftSCk # IQOO-.lfe, g, , %m^ 1*4S, ., ,. ...i^ s? 
, _ le'bsfcey ©lay loam , 
OhmQU 1.07 • I.IT i...Ei 
500 lU* ICl • 




. 1*4#, , 
1.,.^ 
i.»m . 
sllty clay i<3« 
eih.©ols; 0.64 0».70 0..,70 
#00 ICi 0»83 .o*?a 0»80 
1000 Ito... :I01 0.88 o.tl o.,it 
m §9 * 
'to to# la p^ tmml'm thm fcli® 
soil# m til# Kmr^  S ««ijpliiig tte« isitr®«t#a sails w®^«. higimt 
ia .«x?a3ang®abl# p©ta8.si« timn «t tij® Ojcstofeer 2*f' siaipllag,. 
of til©: soils •mr& "kmm* fii# F#smlt» 
s3io» Siat s«M# potas-sim mm llhmTm%@A frcs» tb@ #s:eM«g®., ©om* 
flex by .$«lelii® earl>o»®t©>.. . 
Hi®' »#ba.t€r e.lay loite. mn& Wgtogter «ilt:^ - clmj %mm «oil8 
with potasiiitm chlorM# treataeiatg m«rm- »11 in, #.xeh'Riige» 
&hl& potmBtvm than. tii« untr#®t.eia s'oils tout aot .o^er that' 
was acliEi#d.« 'fh# tm&mmsm .da® %& th® i>0t.a»8iiM elil©ri<l# 
was higlalf «i.gnlfl©tt»t... 
mtfm&tm of ©al©i» •.tar-ts i^iat-# m th® S¥allafcl». petas-
ai«m ill l«Ka .silt !#«» ar# shown In tabl.» X1I«, 
At th» OetolJ#^ sottipling tfo® #ale.i« ©lapboaat# treated. 
.s.oil» approxlaiat#l.y «» aucsli .avftilabla potassitM tts 
th® mtr«at@di soil# and th# s-oils that potatsita® 
cIi1®3?1€« a mttrk®d in&mmmp tfe® gr'0afc«st lnei»#as« • 
©.©©wring wh®i*® p.ota#sliffli €^l#3?i4# had to®.®n addfd .al®ii-i| mt 
•the rat® of %00Q pQm^s pwr ' a©f .©.*" ®i® data. show that pr®©* • 
tisallj .sa per «©nt of the p©ta»®ii»i a<Sd©d was avallabl® in 
th# so.ils'>®e#ivliig the ©qmlfal^ iit to 500 pot»<ls of potas.siiffl 
ehlorld© pei* acr«.» wh®p®as.#., abotit 50 p©.r e.«nt was fEV®ilabl® 
in til©, .soil.-tr©at®.a'with 1000 pomds of potassium .eiilorld©.,,. 
At th@ 9 s.aapltag tli« r#.smlt®. ob t^aln«d weF® »CBn®^at 
iraspt&bl®# l©ir®¥®r..f th®r® «s. « gli.^ t tmn&emj for the .soils 
tr®at®<S with ©alelTO' esi»bo«at® to €#©««©• in availabl® potas-
«ii3»'.. At th© lareh S saaplittg all of th® soils .show®<l @m 
<m- IMP 
^11 
Iffeets of EGl and GaCOs on Availability «if 
Hativa iJid Added rotasslxim in Tama silt loam 












t ^ . 
Check 
.V so. 40 20.15 21.90 . 20«20 
500 lb. m% 30.10 29. ?5 
-mm m% 35,60 34.:.i0 35.:?5 33.30 
4 f. GaCOg 19.80 20.88 2o*»m 
4 f, * %m- itj,, 101 30. SO 31.:85 31.^ » 
4 f, CaCOs + imQ Ito, . mi 34.50 32.10 35.80 3i»fS 
S fCaGOs 21.49 19.10 21.50 3B.S0 
•# f. ©aCS%. Ito, mi 31.25 31*.SS 
# f. GaOOg • 1000 .  KCl 34.48 36.40 39.25 
S ® » O0.COg 23.35 it..®o- 23.20 20.00: 
B f. OaCO- 4 aC© mi 51.20 ^,m 34 .St, M..©0 
S f'. r-aCOg +• 1000 lb:. 35.49 m,m 39.00 
- m » 
la potmsslai over tfeat: «t m@ pNiiriotia 
©ampliags.. fli® iii«si»«as@s ©eewrM In tli® ealclait 
•earljoiiat#.# petmsslioj ©lii»ia« tr#at®d sQils* fti©' inereas® 
iB potaasttB® wns sigaifieant* At th© Jan# 
S4 sswpllng tJa#!"® was llttl® eh«itg« of avall&bi®. p-otassliija 
frm that tmm& at th© Hareii 3 gaiapliag# 
i:^ © Iffeets of Galoltm Ooapomiids on fch® Li"b«ratl©n 
of Fotaaslm £r Soils 
#ff#et of dtff®F®nt ealelwa. ©OTpeumds on th© libera-
ttem of p&tmm&lvm is soils- mn 4@te»ift®€ in & e®ries of laboi*-
©tofj ®:Kp@i»3te®ntS:» fro -tia® silty ela  ^ loam siM 
th® silt l®w heiring a totml. b®s® ®xs&-iuag® eepacifcy of 
4S#10 'aafi S9,10 M» S# p®r -100 gi»aas ©f soil# ,i*®«p#«ti¥®ly, wr© 
'fli® a oils ai-wufi a siev# mn€. 
1&3 gi*s® pertioM witii vft^ fiag of e«,l0iua eai*boB«t«, 
salciim €shl@rld®» ©aleita &fdr©xld« aa€ ©Alei^  smlfat® aid place in 
small glass ttiittol»Fs« fh® trsatmmts «&<!©• w#i*@ as follows s 
Soil f 
So# } . ,isf C:alsl«BS AM®d 
1 loa« 
t 1 cftpaeitj 
3 1 eneliaag# empaeitj 
4. 2 ®3c©fcang0 ©apao-ltj 
5 
€ e3t©litt»g:® Gapa.0lty 
6 a OEetimng® eepacity 
aoistii3w ©out©at Wis teougjit up to 50 pev ^mt of tti© 
aat«3?iiitl0j» siE|)aeity and »«ijRtiRiis®€ at that comeentrationi fiwiag 
i aii4 tl d«ys iia^ fcti# rsaetiea 
Qt th® SQtlM mms 'Hie. F«sttlt;» obtained mm shows. 
In tabl«». XIII itnd Xlf. fh® ifflieimfcs of ©xebaiigsabl© aM 
fi^allatol© potajBSliffl after tl d&js mud mrm pr®^ 
smt®^ lo t&blm X¥, x¥i,:,xfix, Wll l t  XIX mn& xx. 
fh« pH of t&# W«tost@r silty ©.lay lo-m at tli$ #iid «?f '7 
^.y® shows, that eal.©i-«ia sjitrb.oaat® iBW«»s#4 tJa® pH of th® soil 
Hfsp'oxiiiately tlir@#*iaiiitlis-• of » pi tt«bl« XIII5•# In .tb«'soils 
t®'®«t^^ witfe til® ©qulwl-^mt ef ®l^t^'tlia«® tii# emeisft'iag® 
iea|«©ity 1^#- pR immmM oaly #.06 iM o¥mp tli®t of tia» s.<all 
wl'th -tJa® .©qnlmleat «>f #n«»i3®.lf 1^® 
At tti«i ef 21 asy# tkmm ws ltttl« ehaag.® in mm&tilm 
frmm timt .at tli« '©ad ©f %&«- f-Aay ptrlot.* ft® F^-iiS^lts .obtalB®^ 
wltfe ©al®iwm e«r3i,«liS«i?^.|>lf fw&m thos« o%t.al.ii«d 
' '• 1 'i 
witti .cal^liara ©i«»boaat#..#. Bast^ii^ of " %]h». iilk«ll.iilt]r 
0f tint «#11» th® ©alclwi ©iil©ritf# d®:&F^at#®€t It and %n ssirsral 
msm lastd# the soils a.el4 in f#««tioii.,. At thm of 7 da.j® 
th®. pH rmn.g®d .ffoM 7*44 in tfe# m»tr#a.t©€ .s-oil t© 6-*.90' in th# 
soil that th® #t»lf'Sl®n,t of ©Ight tla@® th# ©.xehang® 
• . I 
©.apaoltj of caleltm. mmmmtn of ealeitm ehls^iplfi® i 
hrcjiight ahottt % mQrm m l#.a.s e#rF«'sp©iidiiig titer*#®®# la i^H... 
At th® ®M of El.iilays th® of .«11 th© :«©lls wm-s sot 
m gp#at a®«l diff®i'.«iit than'at th® first »Miplliig..' H.ow®v®f» 
•th«i»« ««.® s««' for th« goils to h®&M» mor« aeld sf tw 
21 Amf&* Thm rmnltm -©htmliied with -on Wehster' 
slity e.l«y lo« mUm thmt It t.h® p»#«t®st ®ff©©t Im la-
• is 
fiaM nil 
pH ®f W^ljster Silt7 Clay Loam Tremtea witto 
Calcium Cojs^ounds 
• « GmCOg i OaGlg « CaCOH)©  ^Jaaao-trnfe of „n,| r. , An. tu.nn,,r :i »,mii1s,.. n,.-,;, 
0alelm JkMm^t f s SI : 7 s 21 : 7 s SI s 7 i tl s 
stoyi tdm^sa tdayy ;4ayB tdsjm t 
f.iS 7.44 7,«- 7*44 7.44. 
%/%• .SZSilSES'®' 
•WHelty 7,^. 7.7S 7.24 7»g0 8»it %m f»48 7.^ 
©»p»ity 7»7S 7..74 7*.,li 7.11 B.m &*m f,M 7,4i 
' :e&p«si% 7.7§ f..71 7,08 S.6© 8.SS- f^Sl 7,®4 
4 exchange 
e&p«»lty fM 7»«t 7.00 @»04 a,*;^ S^TII 7..« 7.»#9 
•& nxcthiu^® 
®apa©i%j f.fS 7,7# €••» €.70 e.7S ©••W 7.*m 
« §4 * 
0i*@«siiig th« elisaliftitf &f tii® soil qS all m@ ©aleii® mmpQumM 
•stiaai^* At th® mO. ®f 7 days' %!i6 pH ©f th# #oll was. Iner^MM 
fey fro® 7 #44 t© mtimm 8«T.a» fb# pH mm t'®®-
hi^ in- tb» feat h&A r©«#.l''r®d tli® of fom» wd 
•#igJit tSa-s©s tb® «:»eii-apg# ©mpiteity t©- to# toy the 
hj&rmm «le€strod#....- mm no Q.b®iis® In pH b®-. 
til® first iaid last s»pil»gs» jwsttlt®' wltb 
th& mmlnt-m miMmtm stow tto«,p[ iE#r®«e««l la, «tll soils,-
th# i'Hor®its® imB less thmm that f^ tiud In th© 
eiil-©i.^  ©iaplj-mat© .-&oils-». - Omle-lwa .salf-at.® had t3i@ 
l®a«t -©ffect oa i»@a0tio:a of th.© mriotta eal-sitm ecfflp'Oma^s tisftd 
In fh® «xp#i»iia@3Bt.» *&«• TmBultB of •cml&lmi tpe-atments on th© 
pH ef Tama .silt l©«ra mhrnthmt at fch® ©.isd- of 7 d®y® ealeliaffl. 
•©ar-foe-iiat# in-ereiiaM tli@ pH fmm pi 5»59 lu the eli®ek soil to 
la til® soil fclawt tlis- •m%u%wmlmn% of ©l^ t tiis®-s 
•tb.© ©^E'^ fcaiig© e.ap&©-ity Xll)*. Thm -«q-ui¥al®iit of on®-
hjilf tli.« @xeli«-n-g® ©apaeity of eal-#lm ^ «•aFb^oflfit® iii«r#»s#d tli-@ 
fi»« S-»S9 %© 7.#S6.* 'th®- s.©ils t3P#at®a w-itto. a»lei«m -©arfeenat# 
equivalent 
/t© 1, Sg, «i^  4 tt«®s til® msmhrngfi- -©apaeity a of 
f«-SS-i, ?.«8-S'-&n€ 7.-#'9g.# .r®-sp«®ti¥sly. Ais tii# 'end <sf 21 d&yfi 
tin# t i f  -iill tb# e©!!® 'iwgis, mppmxirn&t^l-^ tb# s-a®# --it.® ®ft.®r 7 
dsys* Gmlelm ©hlorld# ii-ai'S mmM .diff-Brait-' «ff@.et cm tii@ pH 
©f tlil-s 8©11 thtRn ©®l©i«a e«ri>siiat«,. Wm #©11®- b©0.omlng mor« 
aeld# At'tto ©ad -of 7 days tli«. i® d-®©i»#«s®d fr-^  5.St to 
4#71 l-Ji tto©. soil® timt .re-e«l¥-»d tli-e lsrg#.st spplie-atioris-^  IIj© 
soils t.F-©at«d with op-®-lialfone.#, and two tia#.s tha mxGhmnge 
©apmclty had « pH of 4»'86» 4*8*?, and 4*81» r^ speeti^ ely* At . 
TABLE XIV 
•p|. of fmm Silt! Ikiiai wA-fe' 
Calclm CcHRpQunds 
•' • 
©miisiw m&nAt f : SI ; f I tl s •? I ii I ? ? SI i 
i-dagii sdag» s&a-f« s4a.jm siayit $dyas». |. 
1 .^ S.#6t 5.41 5.69 5.41 t-«It 5,41 5.59 S.41 
3/^  
@&I»eity f.M f...Sf 4.84 4;*m 8.06 f*m i..iS i.5»' 
1 ©xchange 
capacity f,ii f..^ 68 4m l.SS S.Sl S f^S 
capacity f.Sl f.:fS 4.,il t,tl a-4a t.i# S,.64 
4 '93Lehang« 
capacity f..M 4.tl. 4.S4 t.W S.m S..W S.ff 
i ©scclmag© 
©apaeity f.® 4»m 4«t4 i»9S S.W 
m 
tfa®.«iua of ZX SMym tfe®- pH liM to sua#feeing 
SOT«nibitt %&mmT tliaffl; tfe® pH of ttie soils- at fcte®- «ad mf f t^ys-* 
Ca'leim liy^aroacld# laereased pi ©f «11 soilsi, tli« largest. 
.-apiJlleatlGiis In^rms^ it t:© sasfe m poiat ^at- it -cottld 
n.o-t to# Bi«asur«d. ae.eMrat@lf 'by ttx® ©lae-fepo€-®#. ^«.. 
IdBl ©£ til© sails rwBgad fvcm 5#59 in tti#.- soil to 
BwW ia'th® s-oil that r©c«if®fi, tfet »©st -ualeiisffl ea-rtocnat-e,: 
&.t. -tfet®- ot'Bl fell®-' ..pfi' 'wss' mho-ut ®-ina® m mt t&®-- 7-
Amj &.mplXngm Gal©.ti® -wilfafc# hw& only a.^ slfgiit -@.ffe©t m tli.@ 
of til# Tsbto Mlt .l0«Bi..# 'tfo© pS' of til-is 8®ils FftQgsd fT<m 
5«S-S to'§*-9$ m-t thm en^a of 7 -days# -fh.© faag» mm practieally 
tia© .SOBas at the end of SI QMfM* 
A,l.l of th®. ealclim laatorl-.als a^ds«S.». ®ac0«pt ealel«B» S'«l» 
4#er®.«sM. thm -amom-t of potassitm in. tfee soil 
!.¥}* Oaleliim eiil< l^i« was- tim »t©st •«ff.»etlv©,. wherasa# 
e&lelta d#eF®«s«d th» -©ixfifeMgssBbl® potasjiltisi .©oatent 
M» 1,. pmr %m gr«a-s. of aoil t-o 0*tS0- M* fii® 
l»g##fc -ttppl.i^ at.l©ns .of eiileS«s e-i^ bowts sfcowt tb® 
lapgwst d#eF-e«3.®s- in ©x-etiaag#a'fel® patastlm.# « l^©rid® 
til.© .|i.©ta«#ltia fFc» 1«0ST 1# 1, tu thm 
soil t0 O.«.0'tl !• 1#- im soil tiia.t j«.%e#ii'«d th® ©qui** 
val©mt ©f ©Ig t^ tia®s tfa.a ®xcliaH.g« empaeity.* Cmlsiaai liysli»o-S:i3# 
<l»©3P»a.s®dvfch« .©x;<;!&aiig©a^ls p-otassiUR e:m.t®mt of tii.© s.oil mox*® 
tli-an ®a-leiiim ©arbonat.® bwt ii.o-t as atieh. m& chl^ orld©* 
Til® additloa of ealeli3Ei hyclpo-xlfie «|taimleat -of on««lialf thm 
exch&ngm eapscity d®er«as#d tli@ ^xirfiaageatjl® pota#ai.am frc® 
*• Wf * 
^mm xf 
f&tmmlm. In Ifebst©? #iltf 'CJlity %&mEt 
TreatM wi.tt Caicitw Oeiiposiid# 
S,.. p®r 3.fi© iJpf soil) ^ 
• \ t  I  ' I  • t 
iwuBt t e&00f -I Oacig  ^ f e«{o«)t t0«iS'O4 
a«leli» AM«a •! . f. , s I 
^ ' .. t . .. t- . .. .1. I 
•••• • • "; s' V- ' .' .•. -•».• •'. 'a- *. t •!..•> -
Bo®#--' 1»04 IM 1*04 
^ txeteJWag®; .eapaeStsf ©•8i i »m ....• um 
1 «x^«ng«' ©«|»:ait|' 0»99 o*m : ' i»m 
0.98 0M o*m 
0»t§,. •0*Sf • l.O'T 
8--#x®iia»g# 0.95 0.68 0.*w 1 1 , 1  
68 
l.-OS? M#. I.: to I* pm WQ grams of soil, fti'® addition 
of ealeitm lxy<3J*oxl4# ®^«ivsl«ttt,. to 4 aad 8 tiiB®s tfe© mx^hmngm 
d®cir«-®!S«d til© «»liaag®«lj2© ^otm&ima to 0«.8?3 and 0«?fl 
E» S. f@r 100 grass of soil, M'»sp#eti^©ly«. -QmMlm mulfu%% in-
slightly «:Kiglii®g©«l3«l® pot«ssiim ta Wmh&tmw slit l&mLm 
•111® r®«ialfcs sia-ow tlat for €iff<®reat applicittlcfag- there wm 
^msiAiirittol# •'r«upiitti©ns ta th®., #f f##t, ©» t&® «xefeiatg®«tol« potas-
Sim-# Sfe®'.®quiv©l®«fe -of oii«*i3i«lf tli« ©lE^fiaag® mpaclty t 
tlHiss til# exeliang®- ©apaelty tli® ®3E l^ai®g«Mft.bl®. potsssitM# 
all 0f- othmit tF#®^»at«, mhmt a s:ll'#it 
ijaereft»«« 
pm^mtrngm of :@x#iang®d ta shorn i» Xfl* 
Galelm eart>o»®t®*. 0«l«iura olilorid©» -end ©alsiiaa bydroxid®  ^ i*®* 
pla0®<S a pm% of th® potaaet®s in tii® W®bst©F itllty clsy lo^* 
0al-eitffii Ai©ri€® y,®plae®<i thm lari®st |>®r«>©ntsg® of potaasiwm# 
411 t5-i^ atmoats of ealeitJS c5Ii1opM6k ®3ce®pt tb,® ©^mivaient of oa®« 
hmlf th® ©zehang® siipa©it|r j»«pl«c.®4 30 per e.®iit of-
tiia F@pl&e®abl© pot&ssiiaffli* bydrojiid# mm t&® fi®xt so.st 
©ffeetl?®# replaeiag fr«»« S#gS t© p®'r 0®at of th@ replae®-
®bl® pdtassiim* O-alelm® eftrbc^at® r®pl®e®ia o»ly s««ll aaoiMts# 
0#S8 to S.*-39 p«? ®#nt:» Oaleim smlfst® w«ui' fomud t# ha^® llttl® 
or no ®ff®0t ©n th,® r®pla©eafel® p®t®®sii».- fe® ®ff®©t of e®i®iiM,. 
earlaoaat®.*. e«lol.«m ofelorid® and amXmtvm iiyflr^ xld® oa ©xoliaag®-' 
abl® p0t®®»iw is »toG« in Fl.^ a'® 1» m® t®irai ®|ws«try ®®ii-
e®iiti*at4-cm iis®®: in th® flgaye® y®f®rs to Mi® iraomnt ©f -e®l®ii®a 
adfiefl to tb® p?-ewit®A tit® ®al©iMai-©©aeantratioa i« made 
©qmal to th® •wrnhmw'^ &t «xeliaag®®ljl® ioaa in th® ®oil».. 
m 
rABIE xti 
fm -©f Eg^toaageai la 'W«tmtm* Blltf l#im 
1?r«at©d -with Galcim Compounds 
movMt ^ 




t ernim^, t 
# s 
1/% exehMx^ -^apaeitf 15,3i 
3. mmrnmrn^m ^m,pmX%y 4,8S so^is s,.st 
t 'e^ptett^ e.»#0 mm 
4 espkeitj- 8,39 32.09 
0,10 •Iliy^W l#-)pi[K 
Ca CO 
Ca  Clg  
- Ca COH\ 
-<3 
O 
Z 3 4 5 G T 
Symmetry Conc<2n+r<3+ions of Calcium Compounds 
Pig. 1. Potassliaia exehanged by ealclum eootpotmds in Webster sllty clay loam. 
» 73} * 
• Si® wltli silt- l©«m (table I?II> 
stow tfest ealelwa  ^ <sai»b©a'itt«, .©»l©iii® slilorM# and m-le-im 
i»©pl®-0«d potassitjii-, la., tii-» rnxohm^g© mmplex* Cml&lwm 
-eblus^d# brought ab-otit tli# I«rg^t in #xe3aaag©»bl#-
potassltca ©mlciim m& som«ste«t asuro »ff@is-tlv«. 
'ttoisu t aleltaa .©arboast#-# " Tb,9^ .Mflltlon of -©®leli3w h^roxid#' 
-@qiaiml«»t --©f 4 tl««» tli« -m^^mgrn ©ap»:-®itj bpowgfet- utooaf-
til#- gr#®.t@st tocsream® .in Qxclmrngmhl^  p-0t«8.si«®«. yarions-
tr«:ate«nts of © ea]pto«iat# exmp  ^ th& mm&ltmt -«pp-li0.at,j.oB 
hiKi about; th# sast ®ff©e-t fa th-« <|ttaatit|f of ©jc-
Qhmgmhl-m pQtmstwm In 'Wim &&%,!* hftSroxliI® 
tto® -®x#»3ttgeabl« p®tfi-:-»sl-im -f*»©w 0'#:fSt t-o 
•mM-lmi -sulfat® prmstlmllf w mft&tst* Thm l&rgm&t 
©.pplteatloiis- -of e-®lel«a sm-lfat© bi?owght abottt a "wewf small. 
Mm&rBmm ±n -®x0tia-a-.g.®atol© pot«s-s-iiffii*-
*Bi© pey e«»t potassiiais r®pl«e#d by c«l©liai I0- mliowa. in 
t-abl© XVIII# -0s,leltm -eitrboiia-t-« p«placi^^ a® Mgh -as ,1E*97 pBit 
©««t -0f til® p.©tas-,s-tiyp.-. Galetura elilorld® bpougbit 
abemt til© l-.i^g®st rmptnemamt i.ii all -of tli« .soil.® ®xe®pt tfeat 
•Htoleii r®@«Iv®a th,® -^lalvalant, ef oa«-fe«lf tti© ®x^aii..g« eapaeltj. 
M M««h as 4®*,--^- p®r ©aat ©f tJi# mx^hmrngmbtm potas-slm was 
r®.pla.©M bjr ealelm ehl-orid®,* Ca.l®.iiffli ©arboiaat.® 3?.©.pla.e®4 a 
smaller pajpc-.eata-g® ©f tJa-t -®x®liaapsa.b.le. potaasiiai tban ©al:ei.TaiB 
©hlcMPld® btit ««r® ItiiBa .csal-el^^ ®arboiiat®.» h®-a-vl#:St 
•-applie-atiitos cuf eal#iw smlfat® was tii® mly «pp.iiefttioii.® of 
t&ia ®c»p-otind tkat lib-eratad p#tasslm# ^eptmelng -o-nly -0.82 
fas» xf ii 
,]^ i^ ioag»«to2,# Potassitiffi In fiirta' atl% lK»i 
with Galeiia 
















10»# 0.7S ©•fS 0.73 
f ajEShaag#' e»ps«it|p o*st o*to ©•74 
3. ©xeltaage ^apaelt^ r o*@i o*ss 0.74 
2 @xeli«ag6 •mpmaity 0»^64 ©••ss 0.74 
4 ®X6iiitnga •#ap««tt|f 0*t4 0.,-ig o*w 0,75 
8 ©xitfiang# ©apa-cit^  0.*64 O### 0:#g®. ©•7S 
m '7i5' 
tMMM WMZ 
•fmw Potass itiia Excliang## im Slit- Zmm 
with Calolum 
 ^ II 
&mm% J CaCO« s CaClo i ©aC®J# t 6aS% 
Gml-eiiM AMM . ® t ® t t 
• 16,6® t7»« 
X aapaisity 12.09 is>0t •if 
'3' ;eQh©&SjB^ i@ ss^wi6S,Sy 12.84 :SS.S1 <i,:>iii'w».iMji,. 
4 fi3Sj|tJ3*agit MM 
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A 5 7 8 o 3 
Symmetry Concsntro + ions of C<3lcium Compounds 
Pig, 2. Potaasium exchanged in 7ama silt loam. 
m • 
' tABi« 12X 
Amils.'ble PotasalTja in mhatev Silty Clay I#iw 
T3?eate€l with Caleitaa Coaipotands 
(M^m* If© 100 :0mm. dry soil) 
s caCOg I CaClg i mimrn i 0^% §:SaMlV(m t .®  ^ j ' 
loa# 22.25 - m^m m--M 
1/i •«®p»3ttj|r m^m 
1 j«is4isiip[f. » 2§ m^jm m*m m^m 
S 'SspBis-t^ y 
% «6^City m,m mjm .m*m m*m 
@ li&pacity 24*12 m^m m*m 
•Jm' ,«» 
tm' • ttpplieatloas of •ealcltaa" mrhonmt% brorngbtt ©bomt 
p^rmn^mm .©al«i» liyai»^ojci4® 
a¥«llafe'a^® pataS'Si^  ^ content rncap# #«l.el«» m^hornrnm 
totit iits® fo« oalciw ctiloride* fli# p@r©©ii.t;fig# iner©»is» ia 
til© «:©lSa -ibat ®«i©iatt iiya^oxi^ © • at mtm of .ob®-» 
bulf:,, two#- fetsop and ©ig t^ Wmm$ 'Mi# miflsaag# eiipaeit|r 
IPS  ^ s#s?r T.*SS,. 8#tt m& i^ e»p®«ti.lwlf* - fis» 
afl>ii©iitloii iiaii tfe# @r®at®®t^ '#ff«-©t« a#l-elm attlfat#'iws. 
t® €lff'®3? tli«- otliar eoapow»4s in ia-
••^wasing' tii® ttmllmtorllity of .p t^assltm. &t taesp#*®-
lag aTrallsbl# pot8sslii» eoiit«it feh©r@- w»e « g#a®ral teadeaey 
foj* it t0 bring ftbcmt a d®er«m#e#.- It mpp®«i«s' probabl® that 
®GS# o.f t,fa# potmssim WMS no lonr^er In solution hut In smim 
mor% m i©»s ma^milable ^BMs m&j to® ®3S|plairi©<l If It 
ia as8im»d tiiat tli® .#:s^el»ng,#ab3.e f0fc#s«l^ m *as toes,re«a®d 
«ii4 l» Is & fmm in tia# Mp#rgllltta mift&ofi 
(ilo«is 'not 
Fig-s^®: '^mU-mm tla« «13,llgr.a»e' avallabl® ise.jp .3,0.0 ^m.& of 
»ol3. 111 tkm .s©.il®- w%W^<my%ng mmmitB o.f diff®rea.% 
©al#.lw ftot® •mrn'vmm mhm tkat .#i2,©:pi<a® was th» 
aosf ©f fill ©OTij.wmfls stadlst In Mmtemlng th® swll» 
sMlitf ©f pstaaslm-* 'Hi# ®int..3.l.«r «ppl,t®&ti©tis 'fero'o f^c ato^mt : 
gipi»road.»«t«ly ««. larg© Mner®as®« .i® ^otmmtvm mm tim 
larger a|»pllefttloii»-* Ifee curve for eftlei« hydroxide' Oaom • 
tfeat .al3'©¥«! th« A^mamtry of 4 ther® was- a lar®® 
liter#®#.® in .avallabl® p©tft-g.s-.i®a.f  ^ th« ewr© fer ©a.lei'aiB.' 




















— Ca CO^ 
*~ Ca C I 2 
— Ca COH)^  




I z. 3 4- 5 6 
Symmet ry  Concer ) i ra i ions  of  Ca lc ium Compounds  




eeatratlons •' fla© eai»ire for .ealoltaa sulfat® shows m dmrmmmm 
in available potasslian wbieli beeomas only sli^ tly ^•©•atsi? 
a synmeti'y coaeenferatioa of 2 had b«@ii r®&£^#d:. 
•fii# «¥•«,liability ©f potassit^  la tli«' eal^ liaa treated 
silt l0M is in'table XX.- 1^© i^itm pr®sent®a 
Bht-ow • that  ^all of tb# e&lcitm eMiisoiin<la @xmpt c-al-eitaa .s.ulfat# 
t®na®d to liioy®te« the av&ilsbl®' potftssiiara*- In ^n&rmlp 
mX&lvm yt®MM oaly a sli^ t iner^ iis® ia amllabl® 
potassium,.. Tt® aMlti©a of eml^ ltai to 
m@.t two# and efl^ t tb® • ©xeiiaag# e.«pft.eity 
yl®Miid gl«.80, 2S.,7§» i.S..lS' mud et.30 mpi#..#. E^O' p-®r lOO -^
of ..soil, respe-etiwly, fli@ pmTGm't&g& lnQr&m  ^ in available 
potassium Faag^d froa 8#.59 to 9..6S* Th® largest tr®«tiBeiit of 
minima, earbonat® yl©M®d tii.©',hl^ ©st pereentag® of .a.^ rallabl© 
pota»0ii3ni,. e*l€lt»a elilorld© iii©r#.a»®a th® a i^tilabl® p-ota»siOT 
content froM S.8a to 39.82 p«.o«t. chloride ,a« th. 
Btost ©ff«etiv® of all th© oompoTOds In iis©r#a®lng tb® s^ai-liB.® 
• potassin f,toa silt lo«;u 
S»l©lim feyar.oxl<l® in'tli® laifjier ©oaafaatratiQiis torow t^ 
abomt a eonsiaierabl® ia©r««».@ in amilabl® potass 1«b.#. !I2ie 
.smaller .eoue®ntratio»» of ealeliaa hy<lr-oxi^ ®» yl@M#d an ia« 
er«ft@t in a¥#ll«bl® potas-slwrn of l#iS#- 0»56# and S*88 .©©at# 
•ISi# #qul¥al#at ©f 4 and S tia«» the «x«slaaiig@-- capacity of ealeiwi 
iiy<ir9i:i<l® yi«M®d lO'^ l^g .aafl'tO^SS p#r C.alcim ©wlfat# 
hm& fiigpr««i»«t®ly • til.® sm© #ff»t on amll.®bl# potas.sim i» 
f,«i» silt losoi as it did ia tii«.. W@bst«r ®llty mlmj lo«». 
^ im " 
Available KoO in Tarn Silt Mmt 
Treated wife C&leiuBi 
(Mwm*- 1@-0 P@3P 16®' -'^ iBsas. •Il3?3f *©1.11 
OalSKld«J • i i 
m,.iS m^m 
.3/t •mrnhmmw^  ^ 21.80 m^7o • ii««f 
B2.7© 22,75 gi^  m.m 
2 e t^easffis ^aoiieS.'fes' itf-M m^*m ^•50 3.9»89 
4 mp&eXtj m*m- it.® m.s:m- ^•00 
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O 4 8 Z 3 5 7 
5yrnme + ry Concentrations of Caici'um Compounds 
Pig. 4. Available potassitan in calci\jra treated Tama silt loam. 
s@ -
•Blaf lo®Bi mud Tmm& silt lQm .'mv& ©xtraetM -itad thB ©bsorpV 
l0!3 of potassium end ealciisH fe|f e^XioMs studi#d In m 
-of ' 
Tim «i&tl©ids »«!'« th® »#t4i©d of fsmag and 
'Di*o#dwf iBid #X#6irodlaly«®d %M immm t© th« 
bas®s* lai^e ®l®©t3P©dl«lys«d eollwids *®r« th« ts»«®tiMa wlldit 
pitassitra ehiorld# and #alciw «h3.®rld#, &lng%f and Ira mm» 
Miiati.©ii, &0m>rdlng to «i« outliaft •gl's'«ii in tithl® •©!» 
treated •eo.lloids- wm@ p-laowi In 0©©-A ®rtie£hl#» -mnS th«-
moistiif# ad|Ms^t#a. to 50 p«ar -©sat of th« »«twi*atioti 
oapaeity* Af%«r S wereks th«i eoXioiidif- w^ip# th@ii lea-ebM trm 
of ehl©2»id#s with distilled w®t©r th® «Bi#iiiit of emlcivm 
and potassium in th« l®mehat«s d#t®»ira#d.«- diff®r«iic®8 
bet-ween th® mo-uat;® of potsssim miA eal©i« ®dd#d »nd th© 
fisiomts found In th« leaehat-t# *©r® «:ss««#d t© h-# ®h@-03?to6d 
hf the tmsmtwpatsd €®lletds# fh» data QbtiEi«t'«d ar®- Resented 
in tnhi# roi. 
m® iaorgani© •e^llold th# l©bst#r #llty elaj lorn 
t®^mt®d with ©al0lii« ©hlerid# ittos©rh#d l®ss than .©a®-
half -©f tfcft .i®.o-tmt of «dd#d i»«gsrdl#ss ©f th® fuiaititi^ 
added "Ctabl® XXII'ffc# ©«IJ.©id -that F#@®iv©d M». 1, 
calniiai shs®rh®d 13#.01 H... 1* p®!?' ISO g3r®as-» th» 
eoll^id that was tr®iat.#d with @9»S0 M» B#- of ealeitro ah»orh®d 
gl»68 E» p«f IQO p'-itts Gf ©olleid* ,additl©iit of potas'-
sim to- th# e«l©i«® treated ©olloid was f©«id to d®©r©a«© th« 
sffioiHit of -©mlciiM ahSOTbsd..- *ni9 l«rg®r th®' qmaut-ity of potas-
* M. 
tABIE XXI 
Isesttoetiti , *• 3  ^^mm of liiorgajil© Colloid 
fo," s slltf'©l&F los®' s fsM »ll% lo« 








































S BB-.m 1«S. potassiian 
or caleixaa 
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f ABS IXtt 
•1.S'* and Caleltoi^  Afcs<apt»# 
.3.00 U3?a». of Iixorganl© §#I.3.0M 
• . ,f «ilty ©lay lo* f %k» silt Mm 
,,I,,.. .n..,iii»..,.lu,, ,nr:,vt:m:r..^ n.,,,n. 
10 > I K i Cm I . K , t Ha 
1 m»m' IQ,bm m*m 
2. ' mm 9.14 • m»m i-^si 
s It.®. 2X.57 u.m 
% Q.m m*m 
n • ^ m*m m*m. W'M . m^m 
® m..*m m*m s*84 
f m^m SS.2& 
•» 8§'« 
tb® th® .fflicffiSifc'of ®tl>s.oi»b®a .by tli© In-
.©rgwil® .•®ol3#i4» ffct# Xiirg®r .SM1%1OM ©f 
had mtj sillily mttmt tiiaa %ii» sMitions#.. 
•fla© incr-gaBle ©©iluM ©f »6%«ter silty -elay l#«ii & 
•absoristlir® p&w@w tm .p t^asstm.- l@i»® thm. ©as-limlf of 
thm ptitmsslms. #»• p©t««si.im florid# -mB ftm 
c®ii©ia m&% mm -tmmtrn wim m*m iu s. ipr %m , 
fttos©i*ls>®€;l'7«.T0 .!,« 1,. -fidf potaaslm* »@i»© 
hj til® ©o;ll®ld teeatM. • wltti lar-gmp ..««©iK»ts of pota»slm» 
4,S.mXM U*. B» of petasslm beln-g ®fe®oip'te©4 hj th# eol.le«S.<l that 
rmmim'A W*&'Q M.» l, ©f potaspiwi.# Bn# ©Edition of 
®a,s .fo^md .to 3.1to«rat® .o©asld»abl# .HHiomts of potasslmi. Thm 
colloid fer®at«<l wit& llf»00 M, .E, of ©alelra and 29,75 M. 1,. 
•of pafcm»s.liffii «b®orb#<a only 9«.® If*. S, jper 100 •gr«e of Inop-
gaale eollelS# 
®i» iBofgsal® eoll®M ©f fa»s «llt lom absorbed sli^ tly 
1@#® tl»ii oii#*lialf of t&« -Am eftletwa ehlo-pld® mm 
aad@d »lmm* eollott tr««t@a «itli SSatS 1, E-. l^©itisi 
«ba©i»b®d 1O».70 1.,- E*.#: thm eoIl^ M. that 
4@-»S0 M..» E» of e&lei!tEH abs«iS'biNa SO».-«30 H» 1*- aMltion .©f 
pot«8»im ®lil©rid@ .«• eoijsMtratol# of ealeiiM,». 
tb® largeist- applieatioa tiai^ iiig tii# gr.®6t##t #ff#©t. fbii 
tnergani-® - ®«11©.1«I» tr®at®€-wltla of ctt-l©iim m& 
potm&tmk 8b«cs»b®a: ©•,B1 M, S» ife#s»© . gs.gs M.* K, of eadb. 
Ijafi. b#©n aM@d aad 8.,:84 €6*50 i.i, E. liafi b®«ii aa€M« 
Hi® lno3?gftiil© #©ll®.id ©f yana .silt Idssta sljs€»a*b®d less 
Wm ©f th® p&tmmi-m •'Hi# -eolltltifi. tr®mt©€ 
.gg«ES a» 1* i6.*50 1«. 1» #f ipO'^ SMSsdm afo®oarfe®i 2.0*§8 
•«ist 17*60 II» S* of p©t»s-sitst ,p«r 100 gp«s - of iaoipganl® 
eQlloM%'r®#p@«ti'^ ®lf• " In gsa^^al, tli«- sddltl.on' of fealcli® 
•was foand t©- libei'at© eonsMtrsbl® «»ottat# of potass lm» fhm 
oolloias treated wltii 46»S0 M* S* of cs aleiiiK a-itd. tfe© Bm& ®iomt 
of potas-siusi eontalnM only 9*27 !!• E, e^xelsangeabl© potmsiim 
as eoaipa.i'®<a to l'7#i£) M, l.» wh©r# potaasl^  *«« ada@a aloa© at 
til® 'r®t© ,of 46mS0 Mm E, pep 100 griuis of sollold* Bi® colloM 
tjfreat#  ^ with ts..00 l|.# 1« mlml'm and 46*.50 1. pot»«li» 
atosorto@'a o»lj 7*60 M«- 1» ©f potMslm*-
Flgiajp® S sliows tb® a»omt® of ps t^iyi^ iia «b»ca»Md hj both, 
•tfe® l#l3:»t©r ana ^«aa iaorgitjal© ©olioMs.* 
Fixation of hf lleroorgaiii^ s 
iSJie# ltW8 fmm§. is Isboi'atoi?  ^ .«xp«-ri®«nte th.at e®lei«i 
eai»b.oia«t# -reflaoad potassium and la.eraas^d' tb# a.^ ailability sad 
in fi.@..ld. snita .soils, tbe- a-failabl® and ©xeliangeabl® 
potass iw® m&m- •deei'®»s®ia.#.; it #(#©»«€ d#siipabl.© to dstamine th® 
®f.fs«t /of on tte,© mmll&bim potassiiaa in taies® 
soils., 'fwo ®xp«rim©ata weip® oondmetM ia whiMi tb® air.al.labl«-
pot«#eit3® was d«t®»iii®d .in' stsr'tl® soils- .«ad tb® .®a®® soil® 
s.t®rliis#d .and inoimMt..®# wife m soil infmsiow* 
Six soils eontaiiiiag #lff®r«iit •Qmsatiti®® ©.f potass im -aoa. 
ranging fspoii acid to- b®sl.®  ^ iij r«»®tioii mwm: fby#® 
of tb® -soils obt«ln«d w»r« s.l-a»Bifi®d »« Webster- .siltj &l&-y 
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•ffei® ••ofe't'SiiiM itr# ia fabi# HlIl* 
. f&@. aats sliow-.ltiftt mle^lwrn .##3?t>oiiAt,® tmi*e*s®d tJi# avail-
•afel® potm&Bima oftil® mlao^etalst^ d soils# mxmpt 
s®il S'all iao©til»t®A mllm -mm^^ a.©tl S», 'lli® avsil^  
«bl# deereas^M % .teeemlfiti©®' in all mt 
mtr®at®# soils ®xe@jpt »©11 4 mmd la all tfe# t,r#st®d s l^ls 
s©ll &• fli© d«©r#as®' in amllabl® potaasltiia 'du# t© 
• • iboe-ttlafclofi was gr««t©jp In tb® ealciiia .carboaat®; tF®st'©a #qI1 
th-aia in iaBti»«ftt-€N3 soil, t^ e ©as® of .#oll»'g#. S 
aftd # where the <llff©p«»c©s wer® aot larg®-. fto@s#^d6t« in-
di-cafe# that the p©|)r®s##cl -a^ailfttellitf of potassltm- 'bf aMlfcloas 
•Of .©alcsim' ©srfeoaat# maj be the r#B-alt of th© ©hsorpti-on of 
potaasim' by th® ater-.o0!P'gsnlsms, Figiii*® 0* th@ 
«r« net. ©©Besteslv® -aM laAtd to %« siitost«tttlat®ia by Mditlooal 
r@stilti.» fh©r®foF«', It m&B thoix t^ that m .siaiilar mprnwlmemt 
mm th@ first* inelmfiirig « longer inoubatlos pei'iaa iromM, yl@M 
©or© atgalfleaat aiffsyme## th&ia  ^ w@3*© ofet«.iii®fi ia ttiis #x* 
STOoad exp©f»la:®iit #sa©igt«<5 ©f tr'®atlag lehstsr silty 
elaj loi® »R  ^ f««« silt l#i« m. tn the pre j^gdSag ©xp^rliaeiit# 
#xe#pt' th«t i gr«®s. ©f eal©l» •:e«rliowat« ssd €0 ngB.®-* of 
alt2*®g©n ms Cffl^ l'tSO  ^ wmvm 'itiid th« i»oabatioii perl-od 
iRer@as.©fi: t© 5 »oath®» After th« incahatlon period,.. ®wll«bl0 
pota#si\ffli was d«t®t«min@4 by th.© Asmmt.llns .nig©y .methc .^ 
fh@ .ftsults Gbtala.«d mm pF®»@Jtt©.€ Ih tab.!# XX'I?# 
fh« ia.tfi %m th® tatol# sh©® that wlfftm #iarboiiat« libeyateH 
"90 *» 
fABLE XXIII 
Kerofeiologloal Fixation of Poti^ siia 
©nit Month after Inooulatloii 
!»• will 
* Uninoculated f Inooulated 
wfi 
;Unt3?eat©dj CaCO  ^ : Untreated: CaC% 
1 »et>afceip #iltf eSftf 3.«a. 20*70 m*m mm 
t 0*OO 
i siitf elay m*m tl»S0 MM 
4 silt !©.« 15.20 m*m 1«.QS 
S faii« milt l»tei 18. OS 
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6. Microbiological fixation of potassium one month after incubation. 
TABI^ E XXIV 
KiseroblolQgical Fixation of Potassl-oa 
Pl¥# Months after Inoculation 
prnw tm- p*'*, 
? Uninoculated J Dioeulated 
;tJntreat©di CaCOg :l»itreat€jd: OaCOs 
I. «ilty-elftf 22,50 WM' 
t fmm silt %&m w^m m*m 
«• m ^ 
'©f potassinR in fcoih 8.011®.#, laomil®-
ti©B d«er®®8.®€ til© 'wmmmt of .Rmll«bl» pot«i(8lwi is botk, tfey® 
'trmt&S. mnd soilsm Ife® in amilabl® potas-
sli» was sigBlficantly gmmter in tb# soils to c@lel\M 






















Webs+erSilty Clay Lo<3m,Kjo.l 
Tdma 5iltLo<3m 
C a C O ,  
_L 
C O  C O 3  
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6- !nocu!€Jt«cl 
Tr<2atm<2n+ 
Fig. 7. Microbiological fixation of cotassiUFn five months after incubation. 
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is«t2.©iwt ©r hfmmit&m t© fmm silt Mm' tu 
Mtommtmj #xp@i*l»®at8 p©%asslu® trm the 8xeiia»g# 
•ecmplsx and hron0%t mhant a sibnlfl^ aiafe tanrefitse: In mr&llMblm 
potass im #i®a th« tset# mmm mm^m- tl <tafs after tr©atineRt» 
Th& soils and th» K»a« were fcli© S'S»® In botb sets 
of ®xp«»lffiQrits aM tte© eoradtttlon.® of fcJi# «x;p©rl»eat wm% th.» 
.S'am-e# ®xe©pt that ia the gre®iifa0^« esperi-'sents,: th® soil mm 
treated months hmfoT® tiie «x.eli»ng®sb.l® mvailabl® pot«s» 
mlvm mmpm a«t©i»aliiM sm& In lal>or«t.orj #xip©rl««nts the 
a&t«i*4natloii# w«r® Bi»d® SI diiys sft*' tim tr®®ta®iat of th» 
soils* som® rmrnttou. tmk pi.mm th« p«3?.lo4 
b«%w®#» tr#«t»»iit of th# im •the- @p#«isli©"as® th® tl»® 
th« t@st.s w«i*@ ®ad« to «haag# tb« of aMea ealeiw 
(ngiapouads.* -©il# mppmrmt in th« of eal«tiiBi s«lt» 
on p.©t&#«itM m.¥6llit"bllity wn® d-^oasvtrat®# to lj« pte'tly 
bio.logleal in riat^ r©., The flat® .showtfl that at©ril®t lnoo«l»t«a 
soils «smll;F oontainefl 2mm a-rallalJl©  ^ potassium after a glwu 
inoMbation. period than sterll© milmoow-lataa soils and tlrnt th® 
aMition of earbouata i»«reas«d this dapr«s®lori in 
avallabl® potasslm* fflh,«tli«r th® mioroorgaaiaas asslailatad 
th® potassim or ^©rtad a protaotiv© ©ffaet oa th« ©omplex# 
praifantlng- the ©x^oliang® of tii« potaasliM toy tha oal©i»i la not 
Imoira# Howavar,: th» oondltlona of raaetloa awl organle laattar 
ampply la the hi^ *>lla« aolls ara oftl»i» for aaxium laioro-
biologteal aetlvltf mdar fairorabl®' aoaditloaa of •Moiatwa asd 
t-^peratiffi'#.-
m -
, fli® inaieafc® tbat th®. mpx-rnrntwe mffmt of 
tlie «mllaMlifey' ©f •p© t^a»lii» in B t^ls m&j fee <ia»-
ia. jpart 'to tii# .aetloa ©f- mlcroQr®Bn.t-»i# .In two tii® 
aTallatolL® potas-sit®. wm. lii&x&T In tli® iBQ©tilat«d soils in 
tli® st®rll® #©11#» lii ^ a# eas« tii« »@il h&d 'fcejta t,r#at®d wltti. 
ealeiwi and tn th«. tfe# soil mm sot treated 
Willi •0«l©i.iao e-mrboaat®, Altliow#! a© ®xp»Tlmmmt&l %vM%nm 
»as •ototai:K«a> ®.oa« ofrepressl'T© «ff©ist of esleitia on tli# 
ftirallabillty. of potafi.sl» in hi^ -lia# soils, is,* wo doubt, du# 
to th®' depressed' to,ydrolys;i« of the prim&pj potasslim -bearing 
al»@rmls and aeeording to tliQ-law of mass astioa mnd eh®iic8l 
«q"ttillbrl»i some of th® -itvallatol® potad'Sim mmj' rmrmrt to am 
iasolutol® fmm* 
WtM results- obtftiaed ia, this ia'restigatloa, eoaflrm tti« 
fiadl-ag.® 0(f -sad Siad# {M) -aad ©'tfe^r laT««tl.gat©r«- ©oa«»' 
eernlag tia® r©plae«»®at mt potmmimi. ia tb# m3s.chmg& ec»pl®x 
by ealel^ » aad ©jcplaia tb« dif|3f®a«lv® mttmmtB of ealsitsn oo 
th® • S¥®ll®bility ©f pot-assiw 4a tite# M.^ -13y»# soils of I©wa* 
bigli eonteat of -e-aleltm ®«rto©aat«,in th®s© «otls ®ad th® 
aee^Mulated prodmets of i»ittii®riBg ©f pplaarj pQtmsl'm 
baariag ,iain«rals. of»r a l©ag-period of tin# d«pr#»S' furtli®!*-
hydrolysis# probably r«¥«r«ing tb® reaction with th« formation 
of th#£te minerals. With fa-e-orable coaclltioas, thm* for 
laaaliat® »ierobiol©glcsl aetloa,„ th® supply of, a,?«ilabl@ 
potassIm is r®diie©d to a polat where th«s# soils o-ft»a r^spead 











I ^ i 
0 44 H 
"S i 


























































































• 99 • 
lai»g#r momtM of potaSBlt®! w©?® fixM in fch® p»@s#iie©- of 
<3alisl««' curfesjiwit® tiian In th® • aoll## 
It wm ©ow©lniS#  ^ that tla© Im amllatollitj of potas* 
slm'in soils is im* in par-tp to'al»oMologics3. 
f.i3»:ti.» of |)Ot«SillB* otfa®? tsf» »U  ^&M & 
&f4j*o3lf"s-i«, of prl-m,^ j potmssltw- hmmlng iHtn@rals 
and th® t&psmtlim of ittdoXm'bl# po%ast®l« a®  ^
b® rmpm&thli»0 t^ 'part,,. fcop- th# 4»®r&iiii,®a a^ailafeiilty 
of po%#8:sit©i la soil#* 
• 100 
mmmimmsm 
fh® 'autfeGF wi^ 'shes to lils appys-eiafcioii t© Dr«. 
p.* E,' &»own and to Dr. F* B* .^ Itb tm tla«lr belpfial 
sugg@st.loji® in plmanlng th# exp«rlm®mt«l work mnfi reatlng 
tba maniaseript# and to i.# f©j? %h& 
h© liaa glwn ^uwlng th® pwQgwmm of tto.© work* 
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i^o 40P# lxp» Eta. Bui. S21# 
'B* Jiieii, W»,s mnd Gerdel, R» W, 1927» Potasaliaa contefiKt 
of plants as an indloatoj? of available 
supply In soil. 
Soil Sci. 231199-224 • 
g* 3*  W, ,  mm& Siaon, H. H. 1924* Soil, potassium m 
aff®e%®i by fertiliasr tr©at»Mt eroppiiig* 
^Ciiio A «^ Bxp, Sta. Bui* 3Wm 
4» J^ #»woa.# *». S., scEid other#. 1^ 2., Abso3^ tloia by 
colloidal and non-oolloidal soil 
U. S. IDept, Agr. Bul» 1122, 
Bm. Bear#, f* 1* 192^ ,. Theory and pmctic# in t&® m# of 
f©rtill»9rs• 
Pm 217. John Wiley & ion«^  In®#, B&w lijrk# 
§» apaafi«M, 1. 1924. fh© iuiportanee of h;^ ogen-ion 
concentration control in physico-eheiaical 
studies of haaTy soils. 
Soil Soi, 17:411-422. 
7, Brii!il#y, C* 1910# '©» reastion of m€ 
ssBB Or^ f^ on soils* 
jour. Ind. Engr. Cheia. 
8.# Jfe'lggt-, #*•# and Breazeale, J. F* 1917. Availability 
®f potash in certain orthoel&Be-bearing «&11» 
as affected by liiae or gipaura. 
Jour. Agr. Res. 8:21*28# 
9» arown  ^ B. 1*, and Maelntiro, V?, H. 1911. Si© r#latioii of 
certain water-solubl# soil ©•»»%!tta©iit« ia 
p l a t s  1 6 - 2 4 .  
Penn. Agr. Exp. Sta. Airm. Rpt* 1910-.ltll» 102'«11S, 
10. au^dy J* M*, and Bartin, 0# 192S» Ss»e mitusl ®ff#ets 
•m soil and plant induced by mMed «olmt©#» 
galif,. Agy*. li^ p. Sta. fech. pap0r li,«. 
11.. B^g@S:S,,. S,. 1922* Studies on a <iealn@d ®»»li soil 
•BWjproductive for peas. 
Clalif. Univ. publ. Agrle* S#i®n©@s 4s3S9-*S96. 
%m -
M». F» K», and B©11, J. !»• 1905. ftoe 
of tlae soil s.olutioa# 
U* S» -Dept. hSPm, Bur. Solla Bui* 'SQ-, 
m* tolsti®, ¥•, and Martin, J. G. 1918. ' ' 
TJie ohoHiical effoots of CaO aiid CaCQg on ttoe 
«oil. Fart II. fhe effect of watdr-soliibl# 
i» mollus* 
Soil Sci, &J38S-S92. 
M* §mmW:,: 1# 1., and Smith, f. 0. 1914 • Sraniti®- #oll 
potausium and Its relatioa to th@ 
of Imy. 
N. H. mw'* St»-- Bui,-.. 
US,- DeTwk# B,. 1919* Potaaai\:8a-boaring aiineral® «* -it. now®# 
of potassium for plant growth* 
Soil Sci, 8:269-301. 
M. Slltett, 1, B., ajad Hill, H. !!• 1913. A study of the 
effect of fortilig«rs on tbto soluble plant 
food in the aoll m.d on the crop yield. 
Virginia A®?# Ssp* Sta. Aim. 1911-1911s 
116-.;^ 2. 
If«, • 11^ ,^- h, *• 192S. Th® effect of gyp#» :0a'«olls. 
Soil ,S©i. 
IS. S. S* 1916. Th0 ©ffect of additions ©a th© a"yail» 
ability of soil potash, and the pr©psa:*ation of 
itugar hiims. 
AgE'# lap. Sta. Bui. 
It* traps-, #• S. 19S9. HelatioG of the water^ iiolubl© potash, 
Ite® 3P®plae#f^ l®# mad a&i4-»oltAl# potaajih to 
reaored by crops la pot e»p®rij«iits. 
T®xa« Agr. Bxp. Sta. S91. 
IS®. Wm,* 1901. Bi® agriotiltural us® of lim©* 
P®im. Agr. E^p. Sta. tent. Rpt. 1899»liO0:., 
part 2 iM^XU6.  
SI* Fr#ar, la., and Erb, S. S. 1918. Conditi-cm of fortillZitr 
potash residues in HagerstowEi #ilt' loara «oil.» 
5"oi»» Agr. E#s. 18jS9-Sl. 
Pr®d, E». Mm, aM Waksaan,'S. A. 1928. ^boratory awtiml 
of g©3idral lai^ ^oMology* 
p. 67. Mcaraw-Hill Book €lo». Mm Tsjipk. 
M* M* W. i91D« file ©ffeet of lisme upon %li« 
solubilitj of soil conBtitiients# 
Jour# Ind, Engr. Chern, 2:315-516. 
M»: til#,. P# !»'# The colloidal-eontent of «.oil#« 
^o«r* Jsmer. Soc. Agron. 
Iw 2., and Stapkey, E, B, 19S2. of 
soil eolloids on availability #f aftlts* 
Soil Sci. 14:1-7. 
Haley, I)# S. 13S3. Availability of po%*ssita ia o^ a^o l^as# 
for plant mitrltlon. 
Soil Sci. 15:167-180. 
tf . A*. 1917, Book of the lo'to»t®d .«p»i3ii0rat«.. 
2d ©d., p. 167, 
J. Jfearray, London* 
SS* mil;,. A*.. i&.. F@s?tiliae2's :iiad M -ed*.* p.. 'tiO. 
J"* l\irray, London. 
f9> larpef, H... J«. ®ms itecta?at© d©t#iiaiiiittlc«a of ait3?at«s 
in soils. Jottr. Ind. Eng?. Ghem. 16{180-1^ . 
S.» B» 19^ . Ttm availability of g.ul®oil potmii. 
Soil Sei. 19:105-114. 
Si. HitgWd, 1.. »• 3.921. Soils in husiid and «rld p-» 379. 
Hi# Haciaillan Co., Hew York* 
SB* Sil^ st, •©. f., .iBad Garter, E. G. .iili*. .S-»® «0'1^ .0®S of 
potasaitim. 
Trta i^ Sxp# Sta» &tfa.» 
B* H., riartin, T. C., and R» 1^ J» 
Belation of the soil solution to tli® soil #3Etraot« 
3QWPm Agr* Res. 20tS81-395. 
.^ 4.» J'eaiiy,. «.*,# .luad Shade, E. H. itJii* pofe»-iijJi®-lia® 
problem in soils. 
Jour. Ajaer# Soc. tf.fl®.-l.70^ » 
.SS« Jmrnm, ©• P«. l.i^ 4. Adsorpti« «ad -abeorpfcloa of biusea 
by aolI»-» 
So;-.,l Sci. 17:2i®wi^  ^
Sf., Itlley, W, ,p... 1926» A mmmS. of bms.® ©mimxm' 
in soils. 
Jour. Amer. ^oe-« Agl?o».» 18.|4S©»4S8. 
- lot 
Mm mXkW, *• i930. ftafe- agrsasate pi^ -lfi^ aitee ©f tiw«-
exeliange. 
Jotir. kmvrn Mm-m M0 «4OT-t8S-. 
SS« 1» P., and Broim, S* l.» 1ba«©» 
in soils* 
Calif. Agr, Exp. Sta*. :fc5, 
m* H* 1* IfgS. mm mto©' #©11 
acidity* 
Jow» Am©r. Soc« Agroa» 20t3at-»®S* 
MfMoi, 1*, and Gericke, W, F. 1918. Do®« CaO% » 
GsSOa tr«ateent aff®ct lto» solubility m 'Wm 
soil's constituents? 
Calif, Univ. Publ. Ag i^e* Bmimmm 
41» lifon,: f» L*# and Bizsell, J. A. 1916. Galcltua, m e^aiuai, 
potassixrni and sodiuia in th® drainage iffater from 
lissed and tmliis®d soils. 
JOTor. Amer. Soc. Agron. 8is8l»»iS?. 
4i» f.. and Bizaell, A. 1918» Lyslmt» iK r^i-
laent®, Eecords for tanks 1 to 12 lh;® l^iig tk# 
years 1910 to 1914 inclnaive. 
H. Y. {Cornell) Agr. Exp. Sta. *aQir' M. 
4^ . Itpin, f » it., and Buchitian, H. 0. 193S, nattiro iind 
properties of soils, rev. ed», p. 291. 
'Bm laosiillan Co., Bow Xork. 
44* Wm a» 1912. l!he influence uf f#rtilifs®ri: upon 
©«^ o®ition of wheat. 
Agr». Sxp. Sta... toi. Rpt# 
,4S* Mc&tlr#,, W# H* 1913 • Hesults of tMrtf Of liJBliig* 
?®im» Agr* Es j^. Sta. Am» Spt#. itH-ltlg:, part tt 
•4S. laelat^ lr®-,, W. S. 1919. ®ije liberation of natitre soil 
potassium induced hj different calcic 
magnesic materials, as measured by Ijatm&tme 
laacMn^* 
Soil Sci. 8:357-^ 595, 
m* »e2ntire, W. H., and Sanders, K. B. 19^ ,  ^fixati:^  
of the potash of a, green Mnai?« by liming 
»iterial®* 
•• Soil Sei. ttfl©9-ilf:.. 
• iOS-
W* mud Bm^am&.». 1* B. xwm 
Itaft Infltifeeae© of liming tli® itmilRbility 
of soil potash* 
fleas'. Aia®i». Soo« Agf©a«^  itt#a5-lTO» 
40# liftiilstSsNt# W, H», a«w, W« M«, and Yoimg, J» B. 1923. 
A S-y^ ar Xysimotor stud  ^of th» supposed lilMim-
tion of soil potassitsm by oaloie aM magiiosio 
additions* 
:Soil Sci* 
m*- »* »•, a»w, W. l*, »d Toting, t* m.. 
^09 «ffo@t of Itsi® fspd ai^ Mssta 
mp>n soil and siibsoil potasli* 
SmiP* Agp. Sei. 80:499-610. 
«• mmtxmmrng W. H., and Yomig, J. B. 19^ , Sulfm*, oaloitas# 
ttilptsim luoi and inataoMom 
of i«iiafall at dlffwwisi; point® la f®im»8S«wi» 
Soil a®i. 
$2m &* Soil® Wid • p» 84 * 
l|:» i^ lfei«r»# SOB#, Ipir 
il# Magiatad, O. C. 192B, 531© fc^ rdsolysia of sodium and 
potassium i#oll.t@s mtth p i^rtiimlai' mtmmmm 
to potiMSsium in tho soil solution. 
Apiss*. Bjp* Eta* foeli* Balm 
m* lagistad, 0:# 0# 19K)- of los# of i»®plao#aM# potaasiua 
"fcfy leaehing. 
Soil Soi. »sg45-ai6. 
m» iititll* a*, and Siaitb, A. M* 1920» If foot of weuroa^  
STilfia? ecaaposts upon tlas amilaMlity of tiis 
potassium of gx*oensand* 
^OU2^* A^3^« }^OS» 19! 
MoJgiRtgfewiy, W« j"*, and Fi?y, 1-. H# 1913. Ths iaicaro#®opi® 
#(it#l®i3mtion of soll~f<xpmii^  siatopials* 
W'» Uopt* 4 &QF.Soils# 3ul* 01* 
§f* W. f* IfSS. Potasaittm in esdLoaxN»ous soils. 
fait I# Solubility and a-rallability. Part II. 
a<»® pae^ operties of i^ splaoeable potasslim# 
Alftg» Agr. Exp. Sta. f'ooh. Bui. 50, 
SS. loMilloF:#. p. R. Itis. Influenco of gyps®s mpoit to aolu» 
bility of potash in soils. 
3^otw* Agr. Hos, 14 r 61-66. 
«. 106 •» 
it* mm.m% a*, fmog, H* and Fj^ ed, B, B» 193S, 
Jfcjtp^g^yt'tta nl&m »M3j&a ot mmmmijag 
-abl# m soil# 
Soil Sei. 35t259-276. 
6©# F# W», and Ou3?ry, B. B. 1909. !Sh® availaMli% 
0jf tilift soil potibili in #l«^  «k1 elay i®«» seils* 
!• H. Ag3?. Exp. Sta. Bui. 142, 
'#1. MQMtm, 'l* t-»# Quataf#©a* lilf.* -$®il fi^ si©# 
api 
J# B» Lippln«ott #&*,. Fiiil»i»lp&i«» 
m.* P:ia^ #r, 1, ®« 1913. Seleotiy© adsorptt#a m%%M* 
I®up, Ag3?» Res* Is 179-188. 
lis* S. E., and Wagga^ Hm, W. H» 19{B. Abaoj^ pti#a % 
soils* U, B, Dept. Agr», Bur* Soils, Bml# Si* 
H# J. 1906« B©s\ilts of mt 
liming of aoila* 
A§i?*» Sxp* S%a» H0» 
! 
4t,." S, f*-' Stll, Itjalaaliw 
Wmmll&ia Suga? Flautist Aaaoe* Agj?« & ©feam*, 
Sanaa Bal, 5?. 
m* Wt-mmm, X# 1918.  ^ AvallaMlifes- of potaali in ao»^ ' 
mmsmn aoil-fo*teing iminai^ a — Iffaet of 
liHa upon potash abacppfeion bf tiffarast imips* 
10». Agr. »©«• 
•tf* fliw ,^ S* K» 19il» fl«i affaets of liiaiBg on amtl.-
aMli^ - of »0il pofeasaittm,, ftioapfcaJi^ ,. and 
ilouj?. A®©!*. Soc. Agron* 13iMi«lfl. 
#i« teiaall. Mm J. 1987. Soil eonditio33B a:^  plaai 
Sih idtrjF p* 
G3?aen and Co. ltd.. Hew YoieUm 
#i» t«i3toll«8ibarger, C. and K:paibalbis, F, R. 1@S0. 
Analytical t^hoda in baaa axeims^ a iniraati* 
gationa on aoila. 
Soil Sei. SOt161-175, 
7©» Soliwiittar, 0. S., and Failyar, G. H. 19(M* abaofpM^m 
of .|l^ |iia<t«a aM potaaaim b  ^aoila* 
W« Bm. Oapt* .A^», Boila* -lul* S0» 
- w -
0# M. 1926. Influenc« of sulftir ani m 
thd dolmbilltsj of potassim in §#«,» »A on 
th« quantity of this ®l< i^it fey 
;B0i*t&in plants. 
Soil Sei, 22:355-364, 
ft. a»ttli* a# S* 1920. #f p t^i^ sim t^« mm 
•mUmrn 
»# ¥. lOoswiiJ A^» lap-a^oir SS#-
TS. ©» H. 1919. Th& effect of fertiliser #«lt# 
tx^atmentil on tb& ccsnposition of tl^  soil 
Mt<^»-Agr#, Silt* .Mi# €§• 
f4. itiofeay, 1* B», and Gordm, H. B. 1922. InH-tie®## ®f 
J^^bpojpn-ioa fifOii«s«at»tloa os. Mi® ajiaorption 
of plant food toy soil eolloid## 
Soil Sei* Ms449-4S7. 
?S., Storsr, f « H«. .XSif,. Agrlcsalture ta .torn© of Ita r#littio» 
•ilttt V. 1. f.«. SO?* 
:t©ri%n®r' ® »«* Tork.. 
f®». M^wmp-t f# 8.» 1897. Agricalture in soia# of tta raiations 
with 0mil0tTy, 7fit &dm, w* 2p p» SiS* 
Q, Seribnar's aons'. Saw York. 
Tf* S* 1. 1930.» .»M-t©»«©« of aotl fartility*. 
p« ISl• 
-Co.#- im*.t M»w ¥©rl£« 
f@m Tkmm^M B'* F.», Gosmar, S« B*, -and &», E« I9S4-* 
iiaa of rs i^d €fli«»ieal 'tssta on .aoii# 'asid 
p|jtnt«. «» aids in d@t«i*tein2ag fartilisar a»®dii:.# 
Agr# Exp. ita. Oir» .S04,. 
f9» feaaslar* B. K.. 1918. fh» solubility #f so.il i^ taafe 
in irarioTis salt solutions. 
Soil Soi. 6:gS7-2S7. 
80. 1. 1925. !H3a aignificano© of s©il «lloid« Saa 
relation to plant faadin  ^ an  ^ eonaarmtion 
of aaaantial aliiB^nta. 
^our. Aiaar. Soo. Agron. 17s880-»* 
®i., fimog., S. 1930. Proposed mathod Ifer raadJ-ly ami.lal3i..# 
p}w>sphoru® of soils. 
Jour. A»r.. So.c... Agrom.. tts0f4*88S.. 
fmmg0 i#». Ihfosdoff, M, 3l9S3»: isoastite«at# 
6Jf soil 
Paper ]j>3rea«nfc0d at th® ©uamJ. 
^S0el®%' mt Jk^emms  ^ »®v. W .^, 
Chi«Ma^* mi# 
J. M* 3L8?8* Als«:»|pfel©ii'»3?^g®ii €e  ^
Aok€l'Z^9XH!l$ • 
liai^ , ?«rs, Sta. msm-lM., 
in* 'tm MZfkm, ,Ii. L. 19S2* Fo.rtllls«i^ . nM 'HWii f»&a©ti©a«. 
p-« 0^0 • 
m* f®#ti»@»,* B* i» tSM* P«ptijtit«w» mm*. 
S8tt».^ k l^ fii 'ifc'MM ^  ^ '*t' jMjLmii IflEwwW '"'B^ i^ lei'lll^ W ££m JWKWi^ JfeillSi vO  ^j. lr9W 
iS* *1®"*  ^sotXs 
a^a. i^Arnm- nf ©s#«i 
0fm We^f 'S* f # liM# Ifei tefMaa#» #f m. tla® 
:$mmm Agri#» So®*, #f 
@8» S. J. 1910. Studies of Wm »®4# #f iii®«# im-aat 
#@119* 
]^ (1« 1»1«€: M&f* '^m* ita.. '®al,« ISS, 
8t« Wia«^s,iij Agri0ultmi®  ^ itatlQa* faists- tm 
Wmmmmt 
Wis* Agr« Stm* lal#, "ISS*. 
